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ADVERTISEMENT. 


The  extension  of  the  scope  of  the  National  Museum  during  the  past 
few  years  and  the  activity  of  the  collectors  employed  in  its  interest 
have  caused  a  great  increase  in  the  amount  of  material  in  its  possession. 
Many  of  the  objects  gathered  are  of  a  novel  and  important  character, 
and  serve  to  throw  a  new  light  upon  the  study  of  nature  and  of  man. 

Tlie  importance  to  science  of  prompt  publication  of  descriptions  of 
this  material  led  to  the  establishment,  in  1878,  of  the  present  series  of 
publications,  entitled  ''Proceedings  of  the  United  States  National 
3Iusenm,"  the  distinguishing  peculiarity  of  which  is  that  the  articles 
are  published  in  pamphlet  forip  as  fast  as  completed  and  in  advance 
of  the  bound  volume.  The  present  voTume  constitutes  the  sixteenth  ot 
the  series. 

The  articles  in  this  series  consist:  First,  of  papers  prepared  by  the 
scientific  corps  of  the  National  Museum;  secondly,  of  papers  by  others, 
founded  upon  the  collections  in  the  National  Museum;  and,  finally, 
of  facts  and  memoranda  from  the  correspondence  of  the  Smithsonian 
Institution. 

The  Bulletin  of  the  National  Museum,  the  publication  of  which  was 
commenced  in  1875,  consists  of  elaborate  papers  based  upon  the  collec- 
tions of  tlie  Museum,  reports  of  expeditions,  etc.,  while  the  Proceedings 
facilitate  the  prompt  publication  of  freshly-acquired  facts  relating  to 
biology,  anthropology  and  geology,  descriptions  of  restricted  groups 
of  animals  and  plants,  the  discussion  of  particular  questions  relative  to 
the  synonymy  of  species,  and  the  diaries  of  minor  expeditions. 

Other  papers  of  more  general  popular  interest  are  printed  in  the 
Appendix  to  the  Annual  Report. 

Papers  intended  for  publication  in  the  l*roceedings  and  Bulletin  of 
the  National  Museum  are  referred  to  tlie  Advisory  Oonmiittee  on  Pub- 
lications, composed  as  follows:  T.  H.  Bean  (cliairman),  A.  Howard 
Clark,  R.  B.  Barll,  Otis  T.  Mason,  Leonhard  Stejneger,  Frederick  W. 
True  and  Lester  F.  Ward. 

S.  P.  Langley, 
iSecretary  of  the  Nw  Hhson  fa  n  Inst  it  u  Hon, 
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INTRODUCTION   TO   A  MONOGRAPH   OF  THE   NORTH   AMERICAN 

BATS.« 

BY 

Harrison  Allen,  M.  D. 

The  bats  eonstitate  the  order  Cheiroptera.  TJulike  related  groups 
which  are  equally  extensive,  the  bats  do  not  vary  in  sufficient  degree 
to  be  confounded  by  any  possibility  with  other  creatures.  By  an  un- 
tramed  observer  shrews  might  be  mistaken  for  mice  or  voles,  some  of 
the  smaller  marsupials  for  minks  or  weasels,  conies  for  marmots.  But 
the  popular  impression  of  a  bat  is  accurate,  since  this  creature  is  the 
ooly  mammal  adapted  for  true  flight,  and  no  other  mammal  resembles 
it  If  any  mammals  exist  or  have  existed  that  are  half  bats  and  halt 
moles,  half  bats  and  half  lemurs,  half  bats  and  half  marmots,  they  are 
quite  unknown  to  the  naturalist.  Paleontology  is  silent  as  to  the 
origin  of  tlie  bats,  though  comparison  of  their  bony  framework  with 
those  of  the  Insectivora,  Lemuroidea,  and  Bodentia  suggest  that  they 
may  have  arisen  from  the  mammalian  stem  not  far  from  the  points  at 
which  the  differentiation  of  these  branches  began. 

MEMBRANES. 

Let  us  examine  the  uudissected  bat,  and  endeavor  to  establish  thereby 
general  conceptions  of  the  creature  and  of  some  of  the  signs  of  the 
superficies  by  which  its  varieties  can  be  named.  It  is  at  once  seen 
that  the  anterior  extremities  are  furnished  with  greatly  elongated 
fingers,  the  intervals  between  which  are  occupied  by  two  layers  of  skin. 
Goldsmith  uses  a  happy  phrase  when  he  says  "  the  fingers  serve  like 
masts  that  keep  the  canvas  of  a  sail  spread  and  regulate  its  motions." 

'The  monograph  Arom  which  this  iiitrodiiction  has  been  extracted  will  be  pub- 
lished as  a  Bulletin  of  the  National  Museum .  The  printing  of  the  latter  having  been 
unavoidably  delayed,  it  has  been  thought  best  to  publish  this  introduction  in 
adTaBee.-.F  W  T 
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Layers  of  skin  thus  make  up  the  wing  membrane.  They  are  continuous 
from  the  last  finger  and  the  thumb,  or  some  adjacent  surface,  to  the 
sides  of  the  body,  the  ne<5k{both  above  and  below  the  arm  and  forearm), 
and  the  outer  side  of  the  posterior  extremity.  Each  wing  membrane 
reaches  below  the  knee  and  from  this  point,  in  varying  degrees,  to  the 
ankle  and  the  foot.  The  space  between  the  i)osterior  extremities  is  also 
occupied,  as  a  rule,  by  two  adjoined  layers  of  integument  which  con- 
stitutes the  interfemoral  membrane.  This  structure  as  opposed  to  the 
above  is  less  constant  in  form  and  dimensions.  It  may  be  guided  by  a 
long  tail  quite  to  its  tip,  it  may  allow  the  tip  to  project  in  different  de- 
grees beyond  its  free  margin,  it  may  greatly  exceed  in  size  that  of  the 
stunted  tail,  it  may  be  defined  as  a  hem  along  the  inner  border  of  the 
limbs,  or  it  may  be  entirely  absent. 

It  follows  from  these  statements  that  all  bats  are  provided  with  a 
back  and  a  front  skin-expanse  from  the  sides  of  the  body  to  the  extremi- 
ities  in  a  constant  manner,  but  from  the  tail  to  the  posterior  extremities 
in  an  inconstant  manner,  the  last  named  presenting  modifications  deter- 
mined by  degrees  of  outgrowth  of  the  tail  itself. 

The  membranes  present  many  details  with  respect  to  the  manner  of 
their  attachment  to  the  sides  of  the  body  and  to  the  various  parts  of 
the  limbs.  Interesting  variations  of  plan  are  seen  where  the  skin 
crosses  joints.  In  the  elbow  joint  the  skin  may  be  attached  entirely  to 
the  epicondyle,  so  that  the  joint  lies  quite  to  the  under  side  of  the 
wing,  as  in  the  African  fox-bat,  Upomaphorus;  or  it  may  be  attached 
midway,  namely,  to  the  olecranon,  as  in  many  forms,  but  perhaps  best 
seen  in  the  neotropical  American  Saccapteryx;  or  it  may  be  attached 
entirely  to  the  epitrochlea,  so  that  the  joint  lies  quite  on  the  upper  sur- 
face of  the  wing,  as  in  Rhinolophtts  pearsoni  and  Taphozous.  At  the 
wrist  distinctions  are  seen  in  the  manner  in  which  the  tendons  of  the 
extensor  carpi  ulnaris  and  flexor  carpi  ulnaris  are  disposed  at  the  angle 
which  is  formed  between  the  radius  and  the  fifth  metacarpal  bone. 
When  this  angle  is  marked,  and  skin  folds  are  conspicuous  over  the 
tendons  named,  a  radio-metacarpal  pouch  is  defined.  The  knee  always 
lies  on  the  upper  surface  of  the  membrane.  It  is  most  free  in  Macrotus 
and  least  so  in  the  Molossi.*  The  membrane  attached  to  the  ankle  may 
lie  entirely  to  the  pollical  side  of  the  joint,  but  is  disposed  to  cross  it 
by  an  oblique  raised  fold  and  be  secured  to  the  minimal,  t.  6.,  little  toe 
side. 

I  have  found  it  convenient  to  employ  a  number  of  names  for  the  sub- 
divisions of  the  dermal  expanse.  « 

The  membrane  which  extends  from  the  sides  of  the  trunk  to  include 
the  anterior  extremity  is  the  wing  membrane  ("bat  wing,"  patagium). 

The  membrane  between  the  legs  is  the  interfemoral  membrane  (uro- 
patagium). 


*  The  group  named  the  Molossi  will  be  held  in  thin  essay  to  he  distinct  from  the 
group  of  which  Emhallonura  is  the  central  genus.  I  am  of  the  opinion  that  these 
alliances  are  distinct  and  co-equal.  Digitized  by  CjOOCjIC 
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The  wing  membrane  above  the  arm  aud  forearm  is  the  prebrachium 
(antebrachial  membrane,  propatagiiim). 

The  wing  membrane  below  the  arm  and  forearm  would  become  anti- 
thetically the  postbrachium.  But  since  the  i>08tbrachium  could  not  be 
separated  from  the  sides  of  the  trunk  and  the  legs,  it  has  been  found 
necessary  to  discard  it. 

The  part  of  the  wing  membrane  lying  between  the  body,  the  humerus, 
the  lower  extremity,  and  a  hypothetical  line  drawn  downward  from  the 
dhow  and  intersecting  the  free  margin  of  the  membrane,  is  the  endo- 
patagium. 

The  boundary  at  the  elbow  is  often  flxed  by  the  vertical  terminal 
branch  of  the  intercosto-humeral  line.  The  subordinate  lines  (probably 
platysmal  in  origin)  in  the  endopatagium  incline  obliquely  either  to- 
ward the  humerus  or  the  trunk. 

Thepart  of  the  wing  membrane  which  is  limited  by  the  line  at  the 
elbow  as  above  given,  by  the  forearm,  aud  the  fifth  metacarpal  bone 
and  phalanges,  is  the  mesopatagium.*  Within  the  mesopatagium  the 
subordinate  lines  incline  either  toward  the  forearm  or  the  manus. 

The  part  of  the  wing  membrane  limited  to  the  manus  becomes  the 
ectopatagium  (dactylo-patagium).  The  subdivisions  of  the  ectopatagium 
are  the  first,  second,  third,  and  fourth  interspaces.  These  are  named 
from  the  poUex  toward  the  quintus.  The  series  of  bones  which  is  em- 
braced in  the  metacarpal  and  phalangeal  lines  being  conspicuous  in 
the  bat,  It  is  desirable  to  possess  a  name  in  referring  to  each  series 
taken  as  a  whole.  The  name  digit  will  be  used  for  the  rod  of  segments 
embracing  the  metacarpal  element.  The  nerve  which  appears  at  the 
anterior  margin  of  a  digit  becomes  predigital,  and  that  of  the  posterior 
margin,  postdigital. 

The  cartilaginous  tip  to  the  terminal  bony  phalanx,  respectively,  of 
the  third,  fourth,  and  fifth  fingers  will  receive  the  name  of  the  third 
phalanx  when  three  phalanges  are  present,  and  of  the  fourth  phalanx 
when  four  phalanges  are  present.  The  shapes  of  the  terminal  pha- 
langes are  of  interest  and  some  of  these  will  be  described. 

I  have  examined  a  suflftcient  number  of  genera  to  suggest  that  an 
aecQunt  of  the  markings  of  the  wing  membranes  and  of  the  shapes  of 
the  terminal  phalanges  enter  into  all  discriminating  studies. 

The  division  of  the  wing  membrane  into  the  parts  endopatagium, 
mesopatagium  and  ectoopatagium  is  sustained  by  what  is  observed  in 
Taphozous  mauritmnusj  since  in  this  species  the  endopatagium  is  of  a 
dark  color  while  the  rest  of  the  membrane  is  white,  excepting  the  extreme 
tip  of  the  end  of  the  third  finger.  Now  when  the  animal  is  at  rest  the 
surfaces  above  named  are  those  only  which  are  exposed  to  the  light. 
In  all  young  bats  which  cling  to  the  mother,  without  exposing  any  other 
portions  of  the  membrane  than  those  named,  it  is  evident  that  for  a 

4~    -: 
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long  period  the  endopatagium  has  functiouB  which  are  not  exacted  of 
the  rest  of  the  wing  membrane,  and  in  consequence,  in  my  judgment, 
it  is  easy  to  see  how  this  portion  of  the  wing  expanse  should  be  dis- 
tinguished from  those  portions  which  are  used  only  in  flight. 

The  digits  on  their  palmar  aspect  may  be  sharply  defined  as  in  the 
Phyllostomidse  and  CorynorhimiSy  or  they  may  be  obscured  by  the  mem- 
brane or  the  upper  part  in  the  forepart  of  the  hand,  namely,  in  the 
region  of  the  second,  third,  and  fourth  digits,  as  in  Molossi,  Vesperti- 
lionidsB  and  the  genus  Antrozotis.  The  membiane  may  lie  chiefly  on 
the  upper  aspect  of  the  digits,  as  in  most  bats,  or  at  the  lower.  That 
in  the  second  interspace  may  be  attached  to  the  upper  border  of  the 
second  and  to  the  lower  border  of  the  third  metacarpal  bone. 

The  skin  is  much  more  loose  about  the  legs  than  the  arms  and  on  the 
interfemoral  membrane  than  the  wing  membrane.  The  membranes  are 
attached  to  the  lower  border  of  the  first  two  or  three  caudal  vertebraB, 
thus  x>ermitting  them  to  be  seen  distinctly  above^  and  to  the  upper  bor- 
ders of  the  remaining  vertebrse,  thus  permitting  them  to  be  seen  more 
distinctly  below. 

The  skin  of  the  two  sides  of  the  body  unite  in  such  wise  as  to  per- 
mit a  very  narrow  interval  to  exist  between  the  two  layers.  The  upper 
layer  of  the  wing  membrane  is  extending  directly  outward  on  a  level 
with  the  back  of  the  chest  and  of  the  loin,  but  the  lower  layer  is  vari- 
able. It  may  extend  outward  as  in  the  upper  layer,  but  a  disposition 
exists  for  it  first  to  conform  to  the  curve  of  the  side  of  the  trunk  and 
join  the  upper  layer  near  the  union  of  the  side  with  the  upper  surface 
of  the  trunk.  In  one  remarkable  instance,  Chilonycteris  davyiy  the 
under  layer  extends  quite  to  the  middle  line  of  the  back,  and  thence  is 
deflected  in  an  acute  angle  outward  to  join  the  upper  layer.  The  re- 
gion of  the  axilla  is  greatly  depressed  in  bats,  owing  to  the  inclination 
lor  the  under  skin  layer  to  extend  upward  and  backward.  This  space 
is  so  large  as  to  suggest  the  adaptation  of  the  pouch  thus  formed  for 
the  protection  of  the  young.  In  Oheiromeles  it  must  have  another  sig- 
nificance, since  it  here  constitutes  a  huge  bag-like  involution  which 
extends  as  far  as  the  middle  line  of  the  back. 

IHE  WING  MEMBRANE  AT  REST. 

The  bat  when  at  rest  folds  the  fingers  by  a  movement  of  the  root  of 
the  hand  (carpus)  downward  on  the  wrist  end  (distal  end)  of  the  forearm. 
This  movement  is  characteristic  and  when  completed  brings  the  fingers 
in  a  compact  bundle  (like  the  ribs  of  a  closed  umbrella)  under  the  fore- 
arm and  parallel  to  it.  The  hand  is  thus  tucked  up  toward  the  rest  of 
the  anterior  extremity,  and  as  the  forearm  (in  the  same  movement)  is 
sharply  flexed  on  the  arm  the  entire  extremity  presents  the  greatest 
possible  conti'ast  to  what  it  exhibited  when  prepared  for  flight.  The 
bat  now  supports  the  body  in  one  of  two  ways.  It  is  prone,  L  c,  with 
the  i^ont  of  the  body  downward  on  the  plane  of  support,  or  it  is  pend- 
ant, i.  e.y  hung  by  the  claws  of  the  hind  feet.    If  ij.  i^s  j^^one  the  base  of 
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the  tlmmb  and  wrist  supports  the  bocly  and  is  furnished  with  a  hanl- 
ened  i>ad  of  skin  (callosity)  for  the  purpose,  the  thumb  bein^  held  at 
the  same  time  well  out  of  the  way,  and  the  posterior  extremity  taking 
the  position  nearly  the  same  as  that  of  terrestrial  quadrupeds.  The 
best  example  of  those  that  scurry*  when  the  wings  are  folded  are  the 
Molossi.  In  this  group  the  phalanges  of  the  third  and  fourth  digits 
are  now  no  longer  held  in  axial  line  with  the  metacarpals  as  in  flight, 
but  are  drawn  upward  and  to  the  side,  though  well  out  of  the  way. 
The  tail  in  all  prone  forms  remains  extended  and  the  tip  touches 
the  plane  on  which  the  animal  rest^.  If  the  bat  is  pendant  in  rest  the 
base  of  the  thumb  and  wrist  do  not  support.  The  thumb  is  without 
callosity,  is  more  engaged  in  the  wing  membrane,  and  is  drawn  more 
or  less  in  toward  the  under  surface  of  the  wing.  In  this  event  the  foot 
is  fiirnished  with  sharper  and  more  recurved  claws,  since  they  are  now 
prehensile.  The  leg  assumes  a  position  qaite  at  variance  with  the  ter. 
restrial  position  and  is  different  in  this  regard  from  all  mammals,  the 
sloth  alone  excepted.  The  tail  in  the  pendant  form,  at  least  in  our  red 
bat,  is  drawn  well  forward  and  rests  on  the  lower  part  of  the  trank.  It 
18  readily  seen  that  very  long  digits  of  the  anterior  extremity  would  be 
more  or  less  in  the  way  in  the  prone  forms,  while  they  might  be  extended 
to  any  degree  in  the  pendant  forms,  without  interference..  In  fact  the 
first  named  have  smaller  digital  elements  than  the  last  and  the  wing 
expanse  is  correspondingly  more  restricted.! 

THE  WING  MEMBRANE  IN  FLIGHT. 

While  interesting  characters  are  thus  observed  in  the  bat  when  at 
rest  it  is  in  the  use  of  the  limbs  in  flight  that  the  chief  peculiarities  are 
noted.  The  intervals  between  the  digits  vary  greatly  in  the  different 
genera.  As  alre^y  remarked  the  under  surfaces  of  the  second  and 
third  digits  are  boldly  outlined  or  are  covered  with  membrane  so  as  to 
obscure  their  outlines.  In  the  forms  in  which  this  obscuring  is  noticed 
the  fifth  flnger  is  supported  by  a  little  rod  of  cartilage. 

The  oi>ening  of  the  wing  exerts  a  powerful  influence  over  the  i)Osterior 
extremity.  It  pulls  it  outward  in  the  forms  in  which  an  interfemoral 
membrane  is  present  and  thus  makes  tense  this  membrane.  The  entire 
limb  is  abducted  fix)m  the  terrestrial  position  and  the  foot  is  turned 
with  its  plantar  surface  forward. 

*A  word  was  needed  to  express  the  terrestrial  motion  of  a  bat  whose  wings  are  at 
ie«t.    I  venture  to  use  "scurry"  iii  lieu  of  a  better. 

tThe  contrast  between  prone  and  pendant  positions  of  bats  when  at  rest  is  an 
instmcttve  one.  It  supposes  the  existence  of  a  number  of  adaptive  characters,  which 
^ill  be  observed  in  the  accoants  of  members  of  our  fauna.  So  little  is  known  of  the 
babite  of  bats  that  it  would  be  premature  to  base  any  generalizations  upon  these  or 
»ny  other  isolated  groups  of  structural  peculiarities.  I  have  seen  our  common  brown 
bat  in  captivity  hang  itself  up  by  the  claws,  but  have  never  seen  it  other  than  prone 
when  at  rest  in  its  native  haunts.  I  am  also  aware  that  Rhynchonycteris  (which  has 
ft  flexed  thumb  and  a  small  potlical  callosity)  comes  to  rest  like  a  ma^h;  u  c- with 
wings  expanded  yet  prone.  Digitized  by  vjOOQ IC 
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The  wing  membrane  may  be  said  to  be  redundant  when  the  expanse 
above  the  arm  and  forearm  extends  freely  to  the  carpus  and  embraces 
the  small  thumb  to  a  point  beyond  the  first  phalanx  of  the  thumb; 
when  it  extends  down  to  the  foot  beyond  an  oblique  muscle  line  which 
extends  upward  and  outward  from  the  lower  part  of  the  leg;  when  the 
space  between  the  second  and  third  digits  is  ample,  and  that  between 
the  thumb  and  second  digit  is  provided  with  a  w^ell-defined  hem  of 
membrane. 

Skin  folds  are  often  disposed  along  the  lines  represented  by  the 
palmar  fascia,  at  the  proximal  end  of  the  fifth  digit.*  The  flexor  ten- 
dons at  the  radio  digital  angle  are  often  covered  with  similar  disposi- 
tions of  the  skin. 

The  membranes  are  supported  not  only  by  the  parts  of  the  skelatal 
firame- work,  as  these  parts  are  usually  defined,  but  by  a  number  of  special 
adaptations.  An  accessory  cartilage  at  the  somad  margin  of  the  ter- 
minal fifth  digit  has  been  already  named  (Molossi  and  Vespertilionidae, 
except  Plecoti).  The  interfemoral  membrane  is  supported  at  the  free 
margin  by  a  special  cartilage  (calcar)  from  the  tarsus  in  all  bats  except- 
ing the  Pteropi,  EhinolophidsB,  and  the  Stenodermidse.  The  calcar 
may  have  a  process  from  its  under  margin,  as  in  Noctulinia  iioctula. 
The  terminal  joint  of  the  tail  may  be  spatulate,  as  in  Nycteris.  Termi- 
nal cartilages  of  the  third  and  fourth  digits  are  present  except  in  Ptoro- 
pidae,  Rhinolophidse,  and  Emballonuridfe.  They  are  of  varying 
shapes,  the  whole  arrangement  having  for  its  object  the  support  of  the 
free  margin  of  the  wing  membrane.  These  cartilages,  as  a  rule,  are 
deflected  outward,  though  they  may  remain  axial,  as  in  Phyllostomidie 
and  Plecoti, 

All  things  remaining  the  same,  the  degree  of  strain  may  be  measured 
by  the  extent  and  .variety  of  these  special  supports,  and  may  be  said 
to  be  in  the  line  of  specialization  for  aerial  movements.  Hence,  in  forms 
in  which  they  are  absent  the  membranes  are  broad  and  may  be  said  to 
exhibit  more  of  a  parachute  arrangement  than  in  other  types  in  which 
they  are  present,  and  the  motion  of  the  wings  to  be  like  that  of  a  slow 
fanning  rather  than  a  rapid,  varied  flight. 

Strain  on  the  membranes  is  also  shown  in  the  angle  form  between 
the  portions  of  the  wing  farthest  away  from  the  body,  namely,  the 
region  of  the  second  and  third  digits.  These  are  pulled  away  from  the 
fourth  and  fifth  digits,  which  remain  nearly  passive  by  the  traction  of 
the  muscles  which  extend  these  bones  (extensores  carpi  radiales  longior 
et  brevior),  and  the  whole  membrane  becomes  tense.  The  contrast  be- 
tween the  shapes  of  the  wing  in  this  regard  is  considerable  when  such 
forms  as  Artihetis,  Nyctinomus^  and  Atalaphu  are  compared.  ^  ' 

When  the  wing  of  a  bat  is  held  up  between  the  eye  of  the  observer 
and  a  bright  light  the  membrane  is  seen  to  be  translucent.  The  deli- 
cate connective  tissue  lines  (trabeculre)  are  seen  uniting  the  various 


*  Vespertiliouidoe  (excepting  Plecoti)  and  Molossi. 

Digitized  by 


Google 


TOL.XVl,n 
1803.     J 


PROCEEDINGS  OP  THE   NATIONAL  MUSEUM. 


parts  of  the  bony  framework,  and  the  jwsitions  of  the  nerves,  blood 
vessels,  and  muscle-fascicles  are  displayed.  The  paths  of  the  nerves 
and  blood  vessels  constitute  one  system  and  may  be  spoken  of  together, 
but  the  traceulse  and  muscles  are  distinct  from  these  and  in  some  degree 
from  each  other.  As  in  the  case  of  the  relation  which  exists  between 
the  skin  and  the  bones,  so  in  the  arrangement  of  the  parts  just  named 
the  degrees  of  strain  to  which  the  wing  is  subjected  account  in  the  main 
for  the  difference  in  the  various  genera.  The  muscle-fascicles  are  most 
numerous  in  the  membrane  near  the  body,  and  are  better  developed  in 
the  narrow-iK>inted  winged  forms,  such  as  Molossi  and  Atalapha^  than 
in  the  broad,  parachute-like  forms.  The  muscle  element  in  the  wing  is 
especially  weak  in  the  Pteropidae,  Ehinolophidae,  and  Yespertilionids©. 

The  fibrous  lines  which  extend  across  the  membranes  are  not  without 
system.  Many  of  them  are  excessively  attenuated  tendons;  such,  for 
example,  are  the  fibres  of  the  palmar  fascia,  already  mentioned.  Others 
are  the  fibres  which  connect  the  joints  of  digits;  more  of  them  yet  ap- 
pear to  be  parts  of  a  true  derm.  The  nerves  and  blood  vessels  pursue 
the  same  courses.  Since  the  directions  of  nerves  are  of  more  impor- 
tance in  morphological  study  than  the  vessels,  the  former  will  be  alone 
named.  In  each  interdigital  space  a  nerve  tends  to  enter  at  its  proximal 
end  and,  dividing  into  two  branches,  incline  along  the  sides  of  the  op- 
posed metacarpal  bones.  The  departures  from  this  plan  are  numerous, 
imd  are  so  constant  in  groups  of  generic  and  even  specifio  limitation 
that  they  constitute  a  valuable  addition  to  diagnoses. 

The  wing  membrane,  when  expanded,  exhibits  differences  in  the  width 
of  the  interdigital  spaces.  These  differences  relate  in  an  intimate  man- 
ner with  the  behavior  of  the  parts  in  flight,  and  consequently  with 
habit.    The  subjoined  table  indicates  some  of  these  distinctions : 

Manal  {pteral)  formula  of  the  widths  of  second,  third,  and  fourth  interspaces. 
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Lopbostoma. . .  •  •  • 

Sehiscwtoma 

Maerotiu 

neBiDodoH 

Vampyropn 

ChUooy  cteru . . . . , 

HemidciriD* 

Vammmis 

LoocliogloaM 

Mooopbylliis 

Artibeoa 

BrachypfayllA  . . . 

HonaopB , 

PhyUostoma 

KhynebonycterM 

Crnoptenis* 

Veqwrtiliot. 

EniDOplior 

BllilMMWIIIA 

Hokuiui^ 

Koetttlo 

Pteropnsli 
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III. 

mm. 
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17 
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2 

15 

2 

21 

3 

17 
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15 

5 

20 

IS 

41 

3 

19 

3 
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4 
3 

21 
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3 

4 
5 

16 
29 
16 

lU 
2 

18 
11 

13 
3 

21 
13 

h 

5 

2 

13 

18 

17 

IV. 


mm. 
18 
21  1 
22 
37 
27 
17 
32 
53 
32 
34 
39 
43 
35 
62 
25 
27 
31 
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mm. 
49 
32 
44 
53 
36 
40 
26 
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33 
32 
51 
&4 
50 
81 
40 
58 
■59 
83 
64 
46 
83 

145 
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1 
& 
•  7 
10 
10 
12 
9-12 
12 
12 
14 
18 
18 
19 
45 
9 
9 
10 
11 
17 
30 
45 
52 
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This  list  is  selected  iii  the  main  for  comparison  in  members  of  a  sin- 
gle family,  viz,  the  Phyllostomidfe.  The  last  eif2:ht  forms  are  from  fami- 
lies other  than  the  one  first  named. 

It  is  believed  that  these  distinctions  may  be  conveniently  included 
in  the  characteristic  proportions  of  bats.. 

In  flight  the  thumb  is  extended  in  Tespertilionidte,  but  partially 
flexed  in  Phyllostomidie  (excepting  Desmodus  and  Diphylla)  and  in 
PUcoti.  The  degree  of  inclosureof  the  thumb  in  the  membrane  an- 
swers to  the  amplitude  of  the  membranes  generally  and  when  extensive 
tends  to  draw  the  thumb  slightly  toward  the  palm,  the  space  between 
the  thumb  and  index  finger  being  moderately  occupied  by  a  skin  expan- 
sion. 

It  is  a  tendency  under  certain  conditions  for  all  growth  processes  to 
dominate  functions  other  than  those  which  are  essential  to  their  own 
activities.  The  best  general  conception  of  the  manner  of  extending  a 
fold  of  skin  between  the  limbs  is  seen  in  the  Batrachia.  In  the  water 
newts  a  longitudinal  ridge  is  often  seen  extending  along  the  sides  of 
the  trunk.  This  is  continuous  along  the  hinder  border  of  the  anterior 
extremity  (well  developed  in  Menopoma)  and  reaches  as  far  as  the  tip 
of  the  flfth  digit.  This  fold  is  supplied  by  the  ulnar  nerve,  which  ap- 
pears to  be  in  its  earliest  expression  a  nerve  for  the  skin  of  the  x)oste- 
rior  border  of  the  forearm,  of  the  fifth  digit,  and  the  muscles  found  in 
these  regions.  The  phenomena  of  a  fold  of  skin  extending  between  the 
toes  is  one  already  familiar,  so  that  the  general  plan  of  the  skin  expanse 
in  a  creature  so  low  as  the  Menopoma  prefigures  that  of  so  highly  siie- 
cialized  a  form  as  the  bat  without  violence  and  without  leaving  a  single 
line  obscured.    Difference  of  degree  and  not  of  kind  separates  them. 

The  very  exceptional  disposition  in  the  bat  for  the  skin  from  the 
trunk  to  extend  the  entire  lengths  of  the  limb,  and  in  the  case  of  the 
anterior  extremity  to  form  enormous  webs  between  the  produced  dig- 
its, is  associated  with  an  inclination  for  the  ears  to  become  greatly  ex- 
panded and  for  cutaneous  offshoots  to  appear  at  the  muzzle,  chin,  and 
the  sides  of  the  face.    Even  the  prepuce  is  disposed  to  be  redundant. 
Together  with  this  inclination,  dermal  structures  are  highly  specialized, 
so  that  the  sebaceous  glands,  hair  follicles,  and  tactile  bodies  are  well 
developed.    It  can  be  readily  surmised  that  special  adaptations  for  a 
variety  of  purposes  occur  in  this  group  of  structures,  so  that  secondary 
sexual  characters  are  found  in  the  gland  masses  of  the  skin  of  the  neck, 
and  of  the  skin  folds,  the  details  in  the  ears,  the  pouches  of  skin,  etc., 
are  available  for  purposes  of  classification. 

THE  EXTERNAL  EAR. 

In  this  connection  let  us  glance  at  the  peculiarities  of  the  external 
ear.  The  external  ear  is  markedly  modified  from  the  tyi>e  usual  in 
quadrupeds.  Its  simplest  expression  is  seen  in  the  Pteropidje  and  the 
lihinolophidae.    In  these  families  the  widely  separated  auricular  carti- 
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1age8  are  closely  enwrapped  by  integument  and  the  tragus  ih  absent. 
In  sachan  ear  the  terms  inner  and  out^^r  hordern  and  ^tp,  exhaust  the 
list  which  are  demanded  in  their  description.  In  the  ears  of  the  re. 
maining  families  it  is  far  different.  The  auricle  here  is  expanded  to 
degrees  which  bring  the  outer  parts  to  a  greater  or  less  degree  down- 
ward and  forward  on  the  upx>er  parts  of  the  ne(*k  and  reach  the  region 
of  the  mout^,  or  even  the  chin,  while  the  inner  border,  being  guarded 
by  a  skin  fold  which  connects  the  ear  to  the  crown,  is  disposed  to  be 
imited  with  the  corresponding  part  of  the  ear  of  the  opposite  side  and 
extend  in  varying  degrees  toward  the  snout.  Skin  lappets  arise  from 
both  inner  and  outer  borders.  Those  from  the  inner  border  from  a 
long  appendage  which  lies  in  advance  as  defined  in  the  simple  ear  and 
becomes  the  internal  hem.  As  a  rule  it  ends  as  a  fi*ee  lobe  inferiorly, 
which  thns  becomes  the  internal  basal  lobe.  The  line  of  the  true  inter- 
nal border  being  always  discernible  becomes  the  internal  ridge.  The 
external  border,  which  is  distinguished  from  the  true  external  border 
which  now  becomes  the  external  ridge  is  also  disposed  to  form  a  hem 
{ejdemal  hem)^  which,  however,  in  contrast  to  the  inner  is  apt  to  be 
divided  into  an  upper  and  a  lower  part;  the  upper  part  forms  the  first 
scallop^  and  the  lower  the  second  scallop.  The  free  lower  end  of  the 
outer  border  becomes  the  external  basal  lobe,  which  may  be  separated 
from  the  lower  scallop  by  a  deep  basaJ  7wtchj  or  the  second  scallop  may 
extend  across  this  notch  and  the  external  basal  lobe  and  becomes  con- 
tinuous at  various  distances  with  the  face  or  that  over  the  lower  jaw. 
These  parts  will  not  receive  distinctive  names.  In  most  examples  the 
auricle  is  also  conveniently  divided  into  an  anterior  and  a  posterior 
part,  the  anterior  part  is  marked,  if  marked  at  all,  by  lines  repeating 
that  of  the  internal  border,  while  the  x)osterior  part  is  marked,  if 
marked  at  all,  by  conspicuous  transverse  lines  or  strise.  The  hair 
when  it  extends  upward  on  the  ear  from  the  crown  is  usually  of  the 
color  and  character  of  that  of  the  crown,  while  that  of  the  posterior  is 
of  the  color  and  character  of  that  of  the  neck. 

The  tragus  varies  exceedingly  in  form.  The  following  terms  are  em- 
ployed in  its  description,  viz,  the  inner  and  outer  border^  the  tip^  the 
notehj  which  is  near  the  base  of  the  outer  border,  and  the  basal  lobcj 
which  lies  below  the  notch.  The  tragus  is  said  to  be  absent  in  Ptero- 
piiLe  aad  BhiuolophidaB,  but  in  some  examples  of  the  family  last  named 
arudimental  tragus  can  be  discerned.  The  tragus  always  arises  from 
the  ridge  which  lies  in  front  of  the  auditory  meatus  and  connects  the 
inner  and  outer  auricular  borders.  It  is  of  interest  to  observe  that 
while  this  connection  with  the  borders  is  imi)erfectly  defined  in  most 
bats  that  in  the  recently  discovered  Euderma  it  is  markedly  so  united 
and  tends  to  constrict  the  basal  parts  of  the  enormous  auricle. 

Not  only  is  this  the  case,  but  the  ears  are  often  nnited  by  a  band 
(inter  auricular  membrane)  which  extends  obliquely  forward.  In  Cory- 
norhinus  and  Macrotm  it  is  on  the  face,  and  in  Promops  pemt^  reaches 
quite  to  the  snout.  ^  Q' '^^^  ^v  V^OOgle 
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In  illustration  of  the  value  of  the  ear  in  clas.sification  the  following 
table  is  drawn  up  from  the  members  of  the  bats  described  in  this 
memoir. 

Phyllostomidw. — External  ear  without  internal  basal  lobe.  External 
ridge  rudimental  or  absent.  External  basal  lobe  not  marginal,  but  lies 
well  within  the  large  second  scallop,  which  is  continued  well  in  front; 
tragus  prorect,  coarsely  crenulate  or  spinose  on  outer  border. 

MolossL — Ears  without  internal  basal  lobe.  Internal  ridge  produced 
forming  a  '*keel."  External  ridge  marginal,  produced,  bounding  exter- 
nal basal  lobe.  External  basal  notch  open,  /.  «.,  not  covered  by  lower 
scallop;  tragus  rudimental. 

Vespertilionidce. — Ears  with  internal  basal  lobe.  Internal  and  exter- 
nal ridges  rudimental,  not  produced.  External  basal  lobe  marginal 
(except  Plecoti),  not  touching  external  basal  ridge.  External  basal 
notch  occupied  by  produced  lower  scallop.  Tragus  obscurely  crenu- 
late on  outer  border,  or  smooth. 

SECONDARY  SKIN  DEVELOPMENTS. 

At  the  muzzle  the  skin  folds  are  median  and  lateral.  The  margins 
of  the  nostrils  expand  above  and  at  the  outer  side  while  they  are  sepa- 
rate by  a  groove  or  a  ridge  in  the  middle  line,  as  is  seen  in  Brmhy- 
phylla  and  Nyctinomm,  Or  the  two  lines  of  perinarial  expansion  may 
meet  below  in  the  space  between  the  nostrils  and  the  lip  to  fonn  a 
swollen  ridge  as  in  Olossophaga  or  a  lappet  as  in  most  Vampyri,  while 
the  internarial  ridge  is  continuous  with  a  vertical  leaflet.  This  is  the 
type  seen  in  most  of  the  Phyllostomidae  aa  exemplified  in  this  memoir 
in  Artibetut  and  Macrotus.  The  nostrils  may  remain  simple  with  upper 
border  advanced  upon  lumen  of  the  opening  so  as  to  divide  it  into  two 
eornua  as  in  most  Vespertilionida;  or  the  lumen  may  be  oval  as  in  Uu- 
derma 

The  lower  lip  is  firmly  held  to  the  gum  of  the  lower  incisor  teeth,  as 
in  Vespertilio,  or  it  is  free  and  forms  a  protrusile,  membranous  fold 
as  in  Atalapha.  It  maybe  entire  or  divided  in  the  cent<^r  so  as  to  form 
two  chin  plates  as  in  Macrotus  and  as  a  variation  in  Xycticejn^.  In 
.  Atalapha  a  distinct  lapi>et  extends  entirely  across  the  chin  and  in  de- 
grees of  development  distinguishes  the  sexes.  The  chin  itself  and  the 
space  directly  back  of  it  is  adorned  with  scattered  warts  in  all  forms, 
but  in  PhyllostomidWy  as  shown  in  Artiheuity  the  entire  chin  is  conspicu- 
ously adorned  with  verructe  arranged  in  median  and  lateral  groups. 
In  Chilonycteris  and  Mormops  these  are  the  sites  of  curiously  complex 
leaflets. 

The  sides  of  the  face  are  furnished  with  skin -folds  of  various  lengths, 
which  are  continuous  with  the  external  border  of  the  auricle,  or  a  large 
wart  lies  directly  back  of  or  below  the  angle  of  the  mouth,  while  the 
sides  of  the  muzzle  are  apt  to  be  more  or  less  thickened  by  swollen 
gland-masses,  whi<^li  tend  to  embrace  the  side  of  the  nose-leaf  as  in 
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ArUbeiis  and  Macrotmj  or  ascend  toward  the  vertex  of  the  fare,  where 
they  either  approach  each  other  on  the  top  of  the  muzzle  as  in  Antro- 
zom,  or  end  free  as  in  Cory^norhinm. 

HAIR. 

Thehair  of  the  body  is  arranged  in  regions  having  well-defined  bound- 
aries. The  crown  of  the  head,  the  region  directly  in  front  of  the  ear, 
the  neck,  esx)ecially  the  side  and  back,  inclusive  of  a  line  across  the  top 
of  the  chest,  the  shoulder  itself,  the  sides  of  the  under  surface  of  the 
body,  the  rump,  and  pubis  are  all  regions  which  are  often  separately 
colored,  or  clothed  with  hair  of  distinct  texture,  or  rate  of  development 
than  that  of  the  other  portions  of  the  body.  The  sides  of  the  neck  are 
always  furaished  with  longer  hair  than  is  the  front  and  ordinarily  than 
is  the  back.  The  hair  of  the  pubis  is  more  woolly  than  that  seen  else- 
where. The  hair  extends  farther  on  the  dorsum  of  the  face  in  Vesper- 
Ulio  than  in  most  genera.  The  same  region  is  naked  in  Adelonyct^ris. 
The  shoulders  are  occasionally  furnished  with  shades  of  color  contrast- 
ing with  that  of  the  rest  of  the  body. 

The  membranes  are  clothed  with  hair  in  varying  degrees.    The  greater 
area  is  naked.    The  iuterfemoral  membrane  is  more  thickly  clothed  on 
the  upper  than  the  lower  surface,  a  tendency  reaching  its  maximum  in 
AtalaphUy  while  the  lower  surface  of  the  wing  membrane  between  the 
body  and  the  border  of  the  manus — a  tendency  also  marked  in  A  talapha, 
bat  most  marked  in  the  Asiatic  form  of  the  noctule  bat  (NoctulUui  noc- 
tula  Uisioptertis).    As  a  rule  the  fur  from  the  under  surface  of  the  body 
extends  from  the  upper  third  or  half  of  the  arm  to  the  knee.     The 
presence  of  a  clump  of  hair  on  the  dorsum  of  the  forearm  is  a  good 
peripheral  character  for  Atalapha  cinerea.    The  iuterfemoral  membrane 
as  a  rule  is  covered  with  an  extension  of  hair  from  the  rump  to  the 
basal  third  in  most  VespertilionidsB.    In  Vespertilio  an  interesting  char- 
acter is  noted  in  this  clump,  not  being  well  defined,  but  straggler  down- 
wardin  an  irregular  manner  and  is  lost  near  the  ankle.    This  disposition 
is  especially  developed  in  Vespertilio  capaccini  and  in  the  !Nevadan 
variety  of   Vespertilio  nitidus  mliolabruin.     The  lower  border  of  the 
membrane  is  constantly  fringed  in  some  forms  of  Vespertilio^  but  as 
an  individual  variation  in  the  North  American  species.     It  is  rare  to 
have  the  lower  border  of  the  wing  membrane  from  the  foot  to  the 
manus   fringed   as   in  Pteroptis,  but    VespertiliOy   as   seen   in  North 
America  exhibits  a  singularly  constant,  minute  bristle  which  overlies 
the  membrane  at  the  tip  of  the  fifth  finger.    The  ears  are  apt  to  be 
sparsely  haired  on  the  inner  surface  near  the  anterior  border,  on  the 
outer  snr&ce  at  the  basal  third  or  half,  and  on  the  external  basal  lobe. 
On  the  whole  the  bats  which  take  the  prone  position  in  rest  are  less 
heavily  furred  than  those  which  are  pendent.    In  one  of  the  most 
marked  forms  of  the  former  group  ( Cheiromeles)  the  skin  is  nearly  naked. 
Interesting  contrasts  can  be  made  in  this  way  between  the  haunters  of 
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caves,  attics,  an(J  old  tree  trunks  and  tbose  wliich  are  caught  hanging 
from  the  smaller  branches  and  twigs  of  trees  and  bushes. 

Bristles  (seta?)  usually,  surmount  warts  (verrucje).  They  are  best  de- 
veloped on  the  face  of  Molossi^  though  they  may  be  found  in  the  group 
last  named  on  the  upper  surface  of  the  interfemoral  membrane.  The 
very  long  hairs  of  the  sides  of  the  muzzle,  which  are  so  conspicuous  in 
many  of  the  small  mammals  of  other  orders,  notably  the  Rodentia  and 
Oarnivora  are  absent.  The  best  examples  are  met  with  in  VcspertUio 
and  ChoeranycUris,  Fringes  of  bristles  adorn  the  margins  of  the  toes 
in  Molossi. 

In  describing  bats  in  this  manner  the  attention  which  has  been  given 
to  the  details  of  the  coloring  and  the  markings  on  membranes  I'equire 
an  exact  use  of  terms. 

When  hair  arises  from  the  membrane  it  will  be  seen  that  the  clumps 
follow  the  directions  of  the  trabeculae  and  are  detecte<l  in  the  trans- 
lucent wing  as  minute  black  dots  arranged  in  rows.  These  must  not 
be  confounded  with  pigment  spots  which  dot  the  naked  spaces  of  the 
wing  in  some  species. 

GLANDS. 

The  skin  glands  are  best  developed  on  the  sides  of  the  face  directly 
back  of  the  muzzle.  In  Molossi  a  large,  median,  coarse  sebaceous  gland 
lies  on  the  under  surface  of  the  neck.  It  is  best  developed  in  the  male. 
The  mammsB  are  large  during  the  la<;tating  period  when  the  nipples  are 
projecting  and  the  aveolar  space  naked.  At  other  times  the  nipple 
di8api)ear8  and  the  gland  is  reduced  to  the  smallest  possible  propor- 
tions. In  Sacoopteryx  and  its  allies  the  wing  membrane  above  the  an- 
terior extremity  is  frirnished  with  a  sack  which  is  lined  with  folds  which 
yield  a  fetid  secretion.  The  position  and  size  of  this  sack  fiimish  ex- 
cellent characters  to  distinguish  genera  as  well  as  sexes  of  Individ  aals. 

COLORATION. 

It  is  necessary  to  state  that  the  colors  for  the  most  part  are  described 
from  alcoholic  specimens  which  have  been  removed  from  the  spirit  and 
permitted  to  dry.  Mr.  F.  W.  True  writes  in  the  Smithsonian  Beport 
for  1888  that  alcohol  disturbs  the  color  scheme  of  a  mammal.  The 
character  of  alcohol  is  not  especially  here  named  and  the  remark  is 
undoubtedly  correct  for  specimens  which  have  been  preserved  in  wood 
spirit.  However,  none  of  the  specimens  used  for  study  have  been  pre- 
served in  other  than  commercial  alcohol  which  has  been  variously 
diluted  with  water.  I  have  observed  no  differences  of  the  kind  named 
between  the  few  living  individuals  I  have  seen,  the  fur  of  the  dried 
skin  prepared  in  the  usual  way  with  arsenic  and  in  skins  dried  after 
prolonged  immersion  in  commercial  spirit.  It  must  also  be  remembered 
that  since  all  the  material  available  for  my  study  has  been  preserved 
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in  the  same  iiiediam  tlie  comparisons  are  safQcieutly  exact  for  purposes 
of  identification  of  nuKseum  alcoholics.  It  is  barely  iwssible  that  the 
color  description  may  require  some  modification  as  contrasted  with 
these  drawn  up  from  living  specimens. 

SKELETON. 

8kulL — ^Iii  describing  the  skull  in  bats,  1  have  borne  in  mind  that  the 
form  of  tlie  brain  gives  expression  to  the  shape  of  the  brain-case  to  a 
far  greater  degree  than  is  the  case  in  other  mammals.  The  divisions 
of  the  brain  are  readQy  outlined  externally,  and  yield  convenient  bound- 
aries, since  the  shapes  of  associated  parts  harmonize  in  some  degree  to 
tbem.  Thus  the  region  of  the  proencephalon,  of  the  mesencephalon, 
and  of  the  metencephalon  are  defined.  In  like  manner  the  impressions 
made  by  the  lines  of  attachment  of  the  temi)oral  and  masseter  muscles, 
the  former  on  the  cranium,  the  latter  on  the  lower  jaw,  are  valuable. 
¥o£  the  temporal  muscles  I  have  named  the  median  line  between  the 
two  the  sagittal  crest  or  line,  and  the  anterior  and  posterior  temporal 
impressions  the  anterior  and  posterior  temporal  ridges  or  lines. 

On  the  under  surface  of  the  skull  the  size  and  direction  of  the  proc- 
ess (sphenoidal  tongue)  which  extends  backward  and  outward  from 
the  basisphenoid  is  worthy  of  notice.  As  compared  to  other  mammals, 
the  cochlea  is  unusually  large  at  the  base  of  the  skull,  and  is,  as  a  rule, 
but  partially  concealed  by  the  tympanic  bone. 

The  otic  capsule  varies  in  the  degree  in  which  bony  laminae  occupy 
the  spaces  created  by  the  semicircular  canals.  On  the  side  of  the  skull 
the  surface  (opisthotic)  which  adjoins  the  squama  in  mammals  goner- 
ally  is  ia  bats  crossed  by  a  process  of  the  squama  uniting  with  one  from 
the  exoccipital,  as  in  Atalapha^  or  the  surface  is  free  as  in  NyctinomuH. 
The  old-world  genus  Hipposideros  resembles  Xyctinomus  in  this  par- 
ticular. When  the  otic  capsule  falls  out,  as  it  is  apt  to  do  in  the  over- 
macerated  skull,  a  foramen  or  a  notch  is  always  defined  between  the 
squama  and  the  occipital  bone.  Sometimes  a  foramen  of  the  same  sig- 
nificance, viz,  one  occupied  by  the  opisthotic  during  life,  is  seen  on 
the  occiput. 

The  otic  capsule  in  Pteropidae  alone  is  inclosed  in  bone,  to  form  a 
triangular  wedge  comparable  to  the  ospetrosa  of  other  mammals.  As 
a  rule,  the  form  of  the  cochlea  and  semicircular  canals  are  outlined  as 
though  in  the  human  skull  the  encapsuling  petrosal  bone  had  been 
chiseled  away,  the  degrees  in  which  thin  plates  of  bone  fill  in  the 
Remicircular  canals  being  alone  subject  to  change.  The  horizontal  loop 
in  all  forms  examined  is  filled  with  bone. 

The  following  scheme  of  the  otic  element  will  be  found  useful: 
External  loop  entirely  occupied  with  bone : 

Saperior  loop  angulated,  open Arttbeus. 

Superior  loop  nearly  filled Ni/ctinomus  (X.  braailiensis). 

Saperior  loop  about  half  filled A  talapha. 
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External  loop  almost  entirely  occupied  with  bone: 

Antrozo^is. 
Veeperiilio. 
Adclonycierie  (A.fuscus). 

External  loop  and  8Ui>erior  loops  not  occupied  with  bone: 

Noctilio, 

Macrotus  (occasionaUy  c^xcept-ed). 
Hemiderma, 
Chilonycteris, 

The  tympanic  bone  is  sometimes  incomplete,  as  in  Vespertilwj  at  its 
upper  arc,  where  it  limits  the  zona  tympanica  superiorly.  The  bone 
constitutes  the  bulla,  which  presents  various  degrees  of  extension  over 
the  cochlea  or  forward  along  the  side  of  the  glenoid  fossa.  The  width 
of  the  origin  of  the  sterno-mastoid  muscle  is  much  greater  than  ia 
mammalia  generally.  This  interval  in  Artibetis  equals  one-seventh  of 
the  greatest  length  of  the  skull,  which  in  Cani^  it  equals  one-nineteenth. 

Seen  from  above,  the  face  is  described  as  forming  a  vertex.  This  ex- 
tends from  the  region  of  the  proencephalon  to  the  upper  border  of  the 
anterior  nasal  aperture.  On  the- side  the  region  of  the  face  is  equal  to 
thelengthof  the  dental  series.  The  orbit  is,  strictly  speaking,  taat 
portion  of  the  skull  which  accommodates  the  eyeball;  but  this  is  much 
smaller  than  the  space  as  defined  by  the  bony  limits,  as  seen  in  many 
other  mammals.  Since  custom  has  sanctioned  an  acceptance  of  an  or- 
bital region  which  would  be  limited  posteriorly  if  a  process  were  present 
extending  from  the  anterior  temporal  ridge  toward  the  zygoma,  a  simi- 
lar region  so  restricted  is  held  to  be  a  valid  one  in  all  bats.  In  some 
genera,  indeed,  as  those  of  the  Emballonuridae,  the  post-orbital  proc- 
ess is  constantly  present,  and  in  the  Pteropidie  varying  degrees  of 
posterior  limitations  of  the  orbital  region  are  seen.  The  face,  including 
a  part  of  the  frontal  bone,  is  inflated  at  the  side  in  bat-s.  I  have  called 
this  the  fronto-maxillary  inflation.  It  forms  a  ridge  or  swelling  at  the 
upperborder  of  the  orbit.  The  inflation  of  the  skull  at  the  anterior 
part  of  the  frontal  bone  to  form  the  frontal  sinus  is  much  less  conspic- 
uous in  the  Cheiroptera  than  in  some  other  orders,  but  tte  maxillary 
inflation  is  greater.  This  peculiarity  gives  the  face  a  broad  effect  at  its 
junction  with  the  brain-case  tod  modifies  the  shape  of  the  orbit.  The 
ethmoidal  plates  variously  change  the  shape  of  the  inner  wall.  As  a 
rule,  the  frontal  bone  here  permits  the  ectoturbinal  parts  to  be  in  part 
defined.  The  region  of  the  lachrymal  bone  appears  to  resist  the  dis- 
position to  inflation;  hence  the  peculiarities  of  the  inflation  give  char- 
acter to  this  portion  of  the  cranium.  On  the  vertex  the  inflation  causes 
the  face  to  widen  from  the  proencephalon  to  near  the  anterior  nasal 
aperture,  where  it  is  abruptly  narrowed,  and  to  create  depressions  of  in- 
constant kinds  in  the  line  of  the  conjoined  nasal  bones.  The  extent  to 
which  the  recession  of  the  nasal  bone  from  the  anterior  nasal  aperture 
occurs,  as  well  as  of  the  palatal  notch,  due  to  the  rudimentary  state  of 

Digitized  by  VjOOQ IC 


^wk!^]        pkoceedings  op  the  national  museum.  15 

the  preinaxill<nB,  afford  bases  for  some  characters  of  minor  value.  The 
length  of  the  infra-orbital  canal  and  the  peculiarities  of  the  outer  wall 
of  the  canal  are  of  interest.  In  Artibem  the  canal  is  long  and  for  the 
most  part  smooth  externally^  as  in  Cants,  while  in  the  fauna  generally 
it  is  shorty  as  in  FeliSy  and  is  often  elevated. 

The  hard  palate  may  be  either  in  the  main  axis  of  the  skull,  as  in  most 
forms,  or  deflected  upward  and  forward.  The  chanircters  furnished  by 
the  pterygoid  processes,  the  palatal  plates,  are  here  as  useful  as  in 
other  mammalian  groups.  The  premaxillje  are  rarely  firmly  united  to 
one  another.  When  they  are  so  united,  as  in  Phyllostomidfe  and  Mo- 
lossi,  the  median  incisors  are  disposed  to  be  contiguous.  When  they  are 
not  united,  a  large  median  interspace  separates  them  and  is  continuous 
with  the  vacuity  which  in  other  mammals  represent  the  incisorial  for- 
amen. The  presence  or  absence  of  the  spheno-palatine  foramen  is  used 
in  some  groups,  as  Molossi  and  in  Plecoti,  in  separating  genera.  The 
disposition  of  the  turbinals  is  also  of  interest,  the  peculiarities  of  the 
arrangement  being  definitive  of  the  families  as  estaxblished  on  other 
structural  characters.  If  in  mammals  generally  an  outer  and  an  inner 
turbinal  group  is  recognized,  then  in  the  bats  we  have  a  median  lamina 
which  bears  upon  its  inner  surface  one  or  more  scrolls  (endoturbinals), 
and  an  outer  lamina  with  much  simpler  accessories  (ectoturbinals). 
The  simplest  arrangement  of  the  turbinals  is  seen  in  the  Nycteridte  and 
Bhinolophidae,  the  most  complex  in  Pteropidse.  In  Natalus  alone  is 
the  ectoturbinal  rndimental  or  absent.  (Bull.  Mus.  Comp.  ZooL,  Feb., 
1880.) 

In  addition  to  the  peculiarities  of  the  masseteric  impression  on  the 
lower  jaw,  already  noticed,  characters  are  furnished  in  the  height  of  the 
coronoid  process  and  the  degree  of  deflection  as  well  as  the  size  and 
shape  of  the  angle.  The  post-symphysal  spine  which  is  conspicuous 
in  some  extinct  forms  has  not  been  seen  by  me  in  any  of  the  extant 
forms,  and  I  have  examined  most  of  the  genera  of  the  order. 

The  shortening  of  the  face,  |)ari  passu,  with  reduction  of  teeth,  is  seen 
in  Camivora.  The  tendency  is  seen  in  Vesperugo,  and  in  bats  gen- 
erally. In  Vespertilio  the  shortening  of  face  is  accompanied  by  dis- 
placement inward  of  the  premolars.  In  a  mechanical  sense  it  amounts 
to  the  same  as  reduction  in  number.  In  pteropine  bats  a  remarkable 
persistence  of  facial  length  remains,  while  the  disposition  to  reduction 
is  evident.  One  may  conclude  from  the  instance  last  named  that  the 
shortening  of  face  and  reduction  of  teeth  are  independent.  The  same 
is  true  of  the  Ungulata. 

In  Atalapha  the  lower  jaw  closes  in  front  of  the  upper.  The  lower 
canines  articulate  with  the  anterior  surfaces  of  the  upper  laterals  their 
entire  length.  The  upper  canines  are  free,  i.  c,  do  not  articulate  with 
anything. 

Vertebral  column. — ^The  vertebral  column  is  without  large  processes 
other  than  the  luemoiwphyses  which  are  well  developed  in  the  cervical 
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The  atlas  is  broadest  in  Pteropidse.  lu  both  Pteropua  aud  Epomoph- 
orus  the  bone  extends  downward  posteriorly  and  at  the  sides  so  as 
to  conceal  the  lower  opening  of  the  canal  for  the  vertebral  canal.  The 
upper  border  of  the  conjoined  laminae  is  boldly  ragose.  In  Artibeus^  a 
member  of  a  group  in  the  New  World  analogous  to  the  foregoing,  the 
atlas  is  greatly  reduced  in  the  proportions  of  the  laminaB  and  the  trans- 
verse process^  the  lower  opening  of  the  canal  for  the  vertebral  canal  is 
exposed  on  the  posterior  aspect  of  the  bone,  while  the  upper  border  of 
the  conjoined  laminse  is  scarcely  rugose.  In  the  vespertilionines,  molos- 
sihes,  and  phyllostomines  minor  peculiarities  distinguish  the  atlas. 
These  are  given  in  the  diagnosis  of  genera  and  species.  In  a  general 
way  it  may  be  said  that  the  pteropines  are  broadly  separated  from  all 
the  other  bats  by  the  characters  presented  by  this  bone.  In  PteroptM 
and  EpomophoruB  the  axis  possesses  a  large  neural  spine  which  almost 
equals  the  length  of  the  body  inclusive  of  the  cylindroid  odontoid  pro- 
cess. In  Artibeus  the  spine  is  but  one-half  the  length  of  the  body 
inclusive  of  the  tubercle-like  odontoid  process.  The  remaiuingportion  of 
the  cervical  is  curved  more  or  less  antero  posteriorly.  This  is  less  marked 
in  the  pteropine  and  phyllostomine  genera  than  in  the  vespertilioniue 
where  the  curve  is  so  great  as  to  bring  the  occiput  almost  to  the  first 
dorsal  vertebra.  The  sacrum,  at  its  upper  x>ortion,  exhibits  a  compressed 
projecting  ventral  surface.  The  spinous  processes  are  flat,  distinct,  and 
increase  in  size  from  above  downward  in  molossines  and  Atalapha^  but 
they  are  low  and  confluent  in  many  forms  as  in  the  pteropines.  The 
first  coccygeal  vertebra  in  tailed  forms  is  large  and  resembles  those  of 
the  sacrum.  The  caudal  vertebrjc  below  this  are  cylindroid.  They 
vary  greatly  in  length,  especially  at  the  beginning  of  the  series. 

Eibs. — The  ribs  are  flat,  broad,  with  wide  intercostal  spaces  (coales- 
cent  in  Natality  and  Hipposideros  for  the  region  of  the  first  and 
second  ribs).  The  other  interspaces  are  also  well  defined  in  Pteropidae, 
but  as  a  rule  they  are  narrow,  and  in  Natalus  and  Hipposideros  are 
practically  obliterated.  The  costal  cartilages  are  relatively  inelastic 
and  are  disposed  to  become  early  calcified.  Indeed,  the  entire  chest 
is  rigid,  and  the  ribs  often  become  auchylosed  to  the  spine,  and  in  some 
forms,  as  in  old  individuals  of  Vespertilio  muritiiiSy  the  contiguous  ribs 
to  each  other.  Hence  the  respiratory  movements  are  for  the  most  part 
performed  by  the  diaphragm  and  the  flank  muscles. 

Sternum. — ^The  sternum  possesses  a  massive,  broad  presternum  and  a 
narrowed  mesosternum  and  metasternum.  The  presternum  sends  a 
conspicuous  process  forward  into  the  neck  (as  in  many  terrestrial  mam- 
mals) in  molossines;  all  the  others  are  without  this  process.  The  first 
joint  is  usually  conspicuously  keeled,  and  in  Pteropidfe  this  keel  is 
divided  by  a  deep  notch.  The  mesosternum  in  the  same  family  is  also 
keeled  its  entire  length,  but  in  the  other  groups  it  is  barely  ridged  or 
smooth. 

Anterior  limbs. — The  clavicle  is  present  in  all  bats.  It  is  firmly  at- 
tached at  both  the  acromial  and  the  sternal  end.    Thei  last  named 
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effects  au  important  articulation  with  the  cartilage  of  the  first  rib  and 
in  the  stemo-claviculo-costal  joint;  in  Molossi,  at  least,  it  is  of  enormous 
strength.  The  scapuUiy  as  in  other  claviculate  forms,  with  few  excep- 
tionSy  in  which  the  large  anterior  extremity  is  not  supported  on  the 
ground,  x>o^^^^  ^.u  infraspinatus  fossa  very  much  larger  than  the 
Bupraspinatus.  The  bone  lies  well  up  on  the  side  of  the  neck  in  the 
forms  in  which  the  cervical  series  of  vertebrae  is  bent  forward.  Excel- 
lent characters  are  yielded  by  thecoracoid  process.  It  is  always  longand 
slender,  simple,  and  gently  curved  in  various  arcs  in  Pteropidae,  Rhi- 
nolophidae,  Emballonuridse,  aiid  PhyllostomidaB,  but  bifid  in  most 
Vespertilionidse.  It  is  interesting  to  find  the  genus  Vespertilio  aber- 
rant in  this  respect,  the  process  being  simple  and  curved  quite  as  in 
the  larger  groups  first  named.  The  posterior  tubercle  is  pi*olonged  to 
form  an  oblique  posteriorly-directed  process  in  the  molossines  and  in 
Chalinolobug. 

With  the  exception  of  the  tuberosities  of  the  humeriis  no  check 
processes  exist  anywhere  in  the  bones  of  the  limbs,  thus  presenting 
marked  contrasts  with  the  limbs  of  birds.  The  trochlear  end  of  the 
humerus  yields  in  the  shape  and  direction  of  the  epitrochlea  valuable 
characters.  This  process  conforms  to  the  terrestrial  type,  i.  c,  it  is 
transversely  inclined  in  pteropines  and  the  genus  Saccopteryx;  is  de- 
flected downward  parallel  or  nearly  so  to  the  shaft  in  phyUostomines, 
but  is  absent  in  vespertilionines.  In  vespertilionines  again  the  articu- 
lar surface  is  axial,  i.  e.,  is  in  the  middle  line  of  the  humerus,  but  in 
phyUostomines  it  is  thrown  well  off  to  the  outer  side.  !N"arrow-winged 
forms,  as  the  molossines  and  the  genus  AUvlaphaj  exhibit  large  tubercles 
on  the  humerus  and  wide  trochlear  surfaces.  Thus  these  characters 
harmonize  with  rapid  fiight.  On  the  other  hand,  the  forms  with  smaller 
tubercles  and  narrow  poorly  defined  trochlear  surfaces  have  broad 
wings  and  presumably  slow  flight. 

The  radius  constitutes  the  main  support  of  the  forearm  and  presents 
few  variations  from  a  single  type.    As  a  rule  it  is  nearly  straight,  but 
is  much  bent  in  Hipposideros.    It  is  always  obliquely  grooved  by  the 
tendon  of  the  extensor  ossi  metacarpi  poUicis.    The  size  of  the  large 
deep  fossa  for  the  insertion  of  the  biceps  flexor  is  variable.    Since  the 
uhia  does  not  enter  into  the  composition  of  the  anterior  arc  of  the 
trochlea,  and  its  place  is  here  taken  by  the  radius  in  addition  to  the 
work  this  bone  does  in  articulating  with  the  humerus  at  its  outer  half, 
it  is  easily  seen  that  the  radius  is  provided  with  two  facets  at  its  prox- 
imal end,  and  that  the  main  ridge  on  the  distal  articular  surface  of  the 
humerus  fits  in  between  these  two  radial  facets.    So  far  as  the  degree 
of  invasion  of  the  radius  into  the  trochlea  has  been  noted  it  appears  to 
correlate  with  the  degree  of  activity  of  the  prone  form  in  scurrying. 
It  is  thus  marked  in   Cheiromeles  and   MolossuSj  and  is    siq^  Iq 

Kerivoula. 
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The  ulna  is  more  inconstant  in  form  than  the  radius;  in  all  it  is  in- 
complete and  is  composed  of  a  proximal  and  a  distal  rudiment.  The 
proximal  rudiment  is  free  at  the  weak  olecranon,  which  resembles  the 
parts  in  the  sloth,  and  is  continuous  in  most  genera  with  an  arched 
rod-like  shaft  of  uniform  width,  which  is  ossified,  as  a  rule,  with  the  ra- 
dius at  about  its  proximal  third.  Exceptions  are  noted  to  this  arrange- 
ment in  some  of  the  vespertilionine  genera,  e.  //.,  Scotopkilus  and  jUini- 
opt€ru8y  as  well  as  in  the  molossine  PromopSj  in  which  a  small  anchy- 
losed  olecranon  unites  by  a  filiform  shaft  to  the  proximal  third  of  the 
ulna.  But  the  vespertilionine  forms  as  a  rule  {ffarpiocephalus  not  ex- 
amined) retain  a  free  olecranon  which  is  continuous  with  a  filiform  ta- 
pering shaft,  which  ends  free  in  the  muscles  of  the  forearm.  Corynio- 
rhinusj  Nyctophiltis^  Ghalinolobus  are  exceptions  even  to  this  arrange- 
ment, for  here  the  shaft  is  entirely  absent,  the  rudimental  fixed  olecra- 
non constituting  the  entire  proximal  end.  The  tendon  of  the  triceps 
muscle  as  it  is  inserted  into  the  ulna  is  occupied  by  a  sesamoid  bone. 
No  other  animals  possess  a  bone  in  this  situation.  It  is  either  a  sepa- 
rate ossicle  developed  in  the  tendon,  or  the  disjuncted  epiphysis  of  the 
ulna.  This  relatively  unimportant  bone  receives  the  muscle  which 
alone  extends  the  powerful  forearm.  The  extensor  carpi  ulnar  is — a 
muscle  as  constant  in  this  group  as  in  others — arises  from  it.  All  tlie 
relations  of  the  ulna,  therefore,  are  with  the  extensors.  The  distal  end 
is  anchylosed  to  the  radius  at  the  wrist.  The  form  may  be  that  of  a 
quadrate  plate  which  is  usually  entire,  though  it  may  retain  a  minute 
foramen  of  insufficiency,  as  a  rule,  in  the  vespertilionines.  The  plate 
may  be  absent  when  a  hook-like  process  directed  proximally,  as  iu  mo- 
lossines  and  Atalapha;  it  may  project  nearly  at  right  angles  to  shaft 
and  be  conoidal,  as  in  phyllostomines,  rhinolophines,  and  the  genera 
Sdccopteryx  and  Xatalus;  or  it  may  be  absent,  as  in  the  pteropines. 

The  carpus  of  bats  exhibits  some  valuable  characters.  In  all  forms 
the  first  row  of  bones  is  composed  of  two  bones  only — viz,  a  large  bono 
which  constitutes  the  greater  part  of  the  row  and  will  here  receive  the 
name  of  the  scapho-lunar,  and  a  small  separate  bone  at  the  ulna  border 
of  the  scapho-lunar  which  appears  to  be  the  cuneiform. 

The  second  row  is  composed  of  the  trapezium,  trapezoid,  os  magnum, 
unciform,  and  pisiform.  The  os  magnum  and  unciform  always  unite 
to  form  a  convex  surface  for  articulation  with  the  second  row.  With 
the  exception  of  the  pisaform  all  these  integers  are  easily  recognized. 
The  carpus  on  the  whole  is  simple,  since  the  first,  second,  and  third 
metacarpal  bones  are  in  axial  articulation  with  trapezium,  trapezoid, 
and  OS  magnum,  respectively,  while  the  fourth  and  fifth  metacarpal 
bones  articulate  with  the  unciform. 

In  pteropines  the  trapezium  and  os  magnum  are  greatly  larger  than 
are  the  other  bones  of  the  second  row,  and  give  a  peculiarly  massive 
appearance  to  the  carpus  when  the  wing  is  folded.  The  bone  first 
named  is  without  nodosity  on  the  palmar  aspect*    Wedged  between 
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the  two  bones  last  named  is  the  insignificant  trapezoid.  Owing  to  the 
abruptly  curved  line  formed  by  the  heads  of  the  metacarpals  the 
second  and  fifth  bones  lie  at  the  level  of  the  plane,  which  would  unite 
the  ends  of  the  curve,  while  the  third  and  fourth  form  the  bottom. 
The  cavity  defined  by  the  curve  as  indicated  is  almost  entirely  occupied 
by  a  large  hatchet-shape  prolongation  of  the  os  magnum.  Thus  the  os 
magnum,  beside  its  axial  attachments,  is  held  on  the  one  side  to  the 
second  and  on  the  other  to  the  fifth  metacarpal  bone.  The  heads  of 
these  bones  are  so  disiwsed  as  not  to  approach  each  other.  The  pisi- 
form is  absent  unless  it  is  represented  in  the  palmar  prolongation  of 
the  OS  magnum. 

In  rhinolophines  the  plan  is  that  of  pteropines.  Though  the  bimes 
are  less  massive  than  in  that  group,  the  methods  of  articulation  are 
the  same,  and  the  pisiform  is  also  apparently  absent. 

In  Artibeus  the  palmar  part  of  the  os  magnum  articulates  with  a 
separate  but  miXch  smaller  element,  which  occupies  the  place  of  the 
hatchet-shape  plate  in  Pt^opus.  The  heads  of  the  metacarpals  are 
scarcely  curved,  and  those  of  the  second  and  fifth  are  disposed  not 
to  approach  each  other. 

Among  the  vespertilionines  we  notice  the  foUo wing:  Corynorhinua 
closely  resembles  Artibem,  In  Adelonycteris  the  trapezium  possesses 
a  tubercle  on  the  palmar  aspect;  the  os  magnum  is  without  i)almar 
plate  either  united  or  separate.  The  hea<Is  of  the  second  and  fifth 
metacarpals  approach  each  other  and  almost  touch.  In  Atalapha  the 
tubercle  to  the  trapeziuui  is  retained,  while  the  palmar  extension  of 
the  08  magnum  is  absent.  Articulating  on  the  poUical  side  of  the  fifth 
metacarpal  bone  is  a  separate  ossicle,  which  appears  to  take  the  place 
of  the  part  last  named.  It  is  elongated  and  much  larger  than  any  of 
the  carpal  elements.  I  have  named  it  the  pisiform.  Antrozous  is 
much  the  same  as  Atalapha;  the  ossicle  by  the  side  of  the  fifth  meta- 
carpal bone  is  triangular  in  shape.  The  jjlate  of  bone  which  is  con- 
tinuous with  the  OS  magnum  on  its  palmar  aspect  in  pteropines  appears 
to  be  the  same  as  the  separate  ossicle  in  the  same  situation  in  Artibem. 
The  bone  which  articulates  by  its  base  with  the  fifth  metacarpal  bone 
in  Atalapha  and  Antrozous  would  appear  to  be  identical  with  the  above 
plate,  since  when  it  is  present  the  os  magnum  ends  in  a  simple  manner 
toward  the  palm.  It  would  appear  to  be  the  pisiform,  since  in  Atalapha 
it  was  observed  to  receive  the  tendon  of  the  extensor  carpi  ulnaris. 

He^amoid  hones, — ^The  sesamoid  bones  are  found  in  locations  where 
great  motion  is  permitted  on  the  side  opposite  to  which  the  bones  are 
lodged — ^the  purpose  being  apparently  to  prevent' stretching  of  the 
muscles  which  carry  the  sesamoids.  At  the  point  at  which  stretch- 
ing would  begin  the  bones  lock  with  the  joint  surface  and  takes  the 
Rtrain.  They  are  best  developed  on  the  dorsum  of  the  carpus  in  phyl- 
lostomines. 

The  tendency  above  noted  for  the  seccmd  and  fifth  metacarpal  bones 
to  incline  toward  one  another  on  the  palmar  aspect  of  the  carpus,  and 
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as  a  result  for  the  second  bone  to  lie  in  front  of  the  third  and  for  the 
fifth  to  lie  in  front  of  the  fourth,  is  a  notable  feature  in  the  raanus  of. 
the  bat.  Minor  differences  are  seen  in  the  relative  lengths  of  the  bones. 
They  are  shortest  in  pteropines  and  rhinolophines.  The  second  meta- 
carpal is  usually  slightly  shorter  than  the  others,  but  in  Hipposideros 
it  is  much  shorter.  The  fifth  nietacaipal  bone  is  apt  to  be  the  largest, 
as  in  PteropuSy  but  in  Hipposideros  and  in  the  molossines  it  is  the  short- 
est. In  the  group  last  named  and  the  related  genus  Atalapha  the  bones 
are  marked  by  grooves  for  the  powerful  nietacarpo-phalangeal  flexor*. 
The  third  metacarpal  bone  is  commonly  the  largest,  the  fifth  the  shortest, 
the  fourth  being  intermediate,  yet  in  North  American  species  of  Fes- 
pertilio  the  fourth  bone,  being  slightly  shorter  than  the  fifth,  is  some- 
times an  individual  variation.  Megaderma  is  remarkable  for  having  the 
above  order  reversed — ^the  fifth  metacarpal  is  the  largest  and  the  third 
is  the  shortest.  Viewed  as  a  whole  the  manus,  notwithstanding  its 
enormous  longitudinal  development  in  the  third,  fourth,  and  fifth  ele- 
ments, is  singularly  unimportant  in  the  first  and  second.  The  second, 
however,  while  unsupport/Cd  by  elongated  phalanges,  has  strong  archi- 
tectural functions  at  the  line  of  its  union  with  the  carpus. 

The  phalanges  present  few  points  of  contrast.  They  are  uniformly 
elongated  rods.  As  a  rule  the  second  digit  possesses  a  single  rudi- 
mentary x)halanx  which  may  be  free  or  semianchylised  to  the  metacar- 
pus. The  highest  degree  of  development  is  attained  in  the  pteropines 
and  in  the  genus  Rhinopoma^  the  former  having  three  and  the  latter 
two  phalanges.  In^the  pteropines  the  third  is  ordinarily  furnished  with 
a  claw.  They  vary  greatly  in  the  range  of  motion,  those  of  the  second 
and  fifth  digits  being  the  least  mobile;  in  their  relative  lengths  in  the 
pteropines  and  the  genera  Xoctilio  and  Miniopterus^  these  forms  being 
remarkable  for  the  degrees  present  of  lateral  and  dorsal  flexion.  It 
ha^s  been  noted  on  p.  —  that  the  di8i)08ition  and  relative  sizes  of  the 
phalanges  vary  in  the  scurrying  and  pendant  forms.  In  the  position 
of  flight  the  row  of  first  phalanges  is  flexed  downward,  but  the  row 
of  second  phalanges  is  at  the  same  time  deflected  laterally;  i.e.  to- 
ward the  body.  In  the  position  of  rest  the  parts  either  remain  axially 
disposed  or  the  row  of  the  first  phalanges  is  lat/Crally  or  dorsally  flexed, 
as  in  the  molossines  and  emballanourines.  The  terminal  cartilages  are 
apparently  absent  in  pteropines  and  rhinolophines.  When  present  they 
remain  in  axial  line  with  the  x)halanges,  as  in  phyllostomines  (excepting 
Yampyrus)j  or  they  are  deflected  from  that  line,  as  in  vespertilionines 
and  molossines.  These  little  rods  appear  to  be  indices  of  the  amount  and 
direction  of  strain  to  which  the  membranes  are  subjected,  and  point, 
therefore,  to  distinctions  in  methods  of  flight.  It  may  be  said  that 
they  are  absent,  or,  if  present,  axially  disposed  in  the  broad- winged 
forms,  but  are  deflected  in  the  narrow  winged.  In  vespertilionines  attd 
molossines  (excepting  Kerivoula  (?)  and  Antrozotis)  the  fifth  digit  is  pro- 
vided with  an  accessory  cartilage,  which  lies  to  the  outer  side  of  the 
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terminal  cartilage.  It  slightly  projects  from  the  margin  of  the  wing 
membrane. 

The  much  greater  length  of  the  third  digit,  as  compared  with  that 
of  other  digits,  is  a  noteworthy  feature  of  the  bat  wing.  Its  relative 
length  in  diflferent  forms  serves  as  a  guide  to  generic  and  sometimes 
to  specific  distinctions. 

The  peculiarities  of  the  thumb  are  so  marked  that  they  ean  be  best 
considered  apart  from  the  other  manal  parts.  The  thumb,  as  a  rule,  is 
free  from  membrane  beyond  the  basal  third  of  the  first  phalanx,  but 
may  be  almost  entirely  inclosed,  as  in  Thyroptera.  The  extent  of  the 
enwrapping  membrane  determines  the  size  of  the  little  fold  of  skin 
which  lies  between  the  thumb  and  the  second  metacarpal  bone.  The 
thnmb  is  relatively  large  in  pendent  forms,  since  it  is  here  of  value  in 
prehension;  per  contra,  in  ThyropUraj  in  which  genus  a  suctorial  disk 
takes  the  place  of  a  prehensile  thumb,  this  digit  is  also  small,  though 
the  animal  is  unadapted  to  activity  in  the  prone  attitude.  It  has  been 
already  noted  (p.  5)  that  the  thumb  is  bent  downward  and  the  under 
sarface  of  the  first  metacarpal  bone  fairly  well  outlined  in  the  pendent 
forms.  It  is  not  known  how  Degmodvs  and  Diphylla,  which  process 
with  large  projecting  thumbs,  support  the  body  when  at  rest.  The 
claws  on  the  feet  ate  weak,  and  the  animals  are  probably  not  pendent 
at  rest.  With  these  exceptions,  the  phyllostomines  possess  the  semi- 
flexed thumb,  as  do  all  the  other  families  excepting  the  molossines  and 
vespertiUones. 

Posterior  limbs. — ^The  innominate  bone  always  exhibits  a  narrow  rod- 
like ilium  which  occasionally  projects  slightly  above  the  line  of  the  ilio- 
sacral  articulation,  but  as  a  rule  is  level  therewith.  The  dorsum  of  the 
ilium  is  flat,  in  most  forms,  but  it  may  be  concave  and  broad,  as  in 
molossines,  Atalapha  and  Chilonycteris.  The  pubis  is,  as  a  rule,  defined 
in  the  males,  but  is  absent  and  has  a  wide  interval  defined  between  the 
innominate  bones  anteriorly  in  the  females.  The  shape  of  the  ischium 
and  of  the  thyroid  foramen  is  subject  to  slight  variation  in  genera  and 
even  in  species.  The  innominate  bone  is  in  most  forms  distinct  from 
the  vertebral  column.  In  molossines,  Chilonycteris,  and  in  rhinolo- 
phines,  it  is  anchylosed,  both  at  the  sacrt)-iliac  junction  and  the  ischio- 
saeral  or  ischio-coccygeal  junctions.  Chilonycteris  is  an  instance  of  the 
union  last  named.  In  all  bats  a  disposition  exists  for  the  tuberosity  of 
the  ischium  to  approach  the  vertebral  column,  thus  presenting  a  marked 
contrast  to  that  seen  in  terrestrial  quadrupeds.  Antrozous  exhibits  a 
facet  between  the  tuberosity  and  the  first  joint  of  the  coccyx.  The  sloth 
is  the  only  animal  I  can  recall  which  exhibits  a  fixation  of  the  ischium 
similar  to  that  found  in  the  bats.  The  ilio-pcctineal  spine  is  marked,* 
often  a  large  tubercle,  it  may  be  a  needle-like  spine.  In  Hipposideros 
it  is  of  enormous  length  and  is  anchylosed  to  the  ihum  near  its  upper 
border. 
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The  interest  which  iittacheH  to  the  osteology  of  the  hind  extremity 
has  led  me  to  give  in  more  detail  the  following: 

In  pteropines  the  ilium  is  curved  outward  to  a  slight  degree  at  the 
crests  .  The  ridge  from  the  upper  border  of  the  acetabulum  isinconspi<s 
nous  and  does  not  extend  entire  length  of  ilium;  thus  the  ventral  and 
dorsal  surfaces  are  not  separated  and  there  is  no  si>ecial  external  bor- 
der near  the  crest.  The  tuberosity  of  the  ischium  is  deflected  markedly 
from  the  line  of  the  ilium  and  lies  against  the  coccyx.  The  pubis  is 
thickened  inferiorly;  the  pectineal  spine  is  absent  or  scarcely  discern- 
ible. 

In  HippoHderos  among  the  rhinolopl^ines  the  ilium  is  expanded  and 
is  concave  on  both  dorsal  and  ventral  surfaces.  The  broad  crest  ex- 
tends outward  and  unites  by  a  broad  thin  flange  to  the  tip  of  the  long 
l>ectineal  spine.  Tuberosity  of  the  ischium  not  i)rojected  backward; 
nearly  the  entire  pubis  and  ischium  converted  into  a  broad  plate  of 
bone  at  the  expense  of  the  thyroid  foramen.  Symphysis  pubis  long, 
entire.  The  trochanters  of  the  femur  are  drsiwn  backward  and  ap- 
proximated; the  inner  trochanter* is  the  longer;  the  outer  side  of  the 
shaft  below  the  head  furnished  with  a  flange.  The  condyles  small  and 
separated  by  a  wide  notch.  In  the  tibia  the  spine  for  hamstrings  com- 
pressed.   Internal  tuberosity  prolonged;  no  mallelus. 

In  phyllostomines  the  ilium  is  not.  deflected  at  crest.  As  seen  in 
Artiheus  the  ridge  above  the  acetabulum  rudimental  as  in  pteropines — 
the  ventral  and  dorsal  surfaces  therefore  scarcely  distinguished.  The 
external  border  below  the  crest  is  rugose  and  enormously  thickened. 
The  ischium  is  turned  but  slightly  toward  the  coccyx.  The  inferior 
border  of  the  pubis  produced  inward  as  a  long  blunt  process  and  the 
upper  border  forms  a  long  acicular  process  (i)ectineal  eminence)  which 
extends  one-half  the  length  of  the  ilium.  The  trochant^jrs  of  the  femur 
not  carried  back,  the  outer  not  separated  from  the  head  by  a  notch. 
The  inner  is  much  longer  than  the  outer.  The  shaft  at  its  inner  side 
at  the  proximal  fifths  exhibits  a  conspicuous  crest.  The  condyles  are 
of  equal  size.  Above  them  posteriorly  is  a  depression  (best  marked 
over  inner  condyle)  to  receive  in  forced  flexion  the  posterior  border  of 
the  articular  surface  of  the  tibia.  Intercondylar  notch,  pit-like.  Prox- 
imal end  of  the  tibia  with  scarcely  any  inward  projecting  process; 
malleolus  none;  tubercle  for  insertion  of  hamstrings  markedly  devel- 
oped; surface  for  articulation  with  the  fibula  rugose. 

In  Hemidervm  the  innominate  is  much  as  in  Artihens^  but  tlie  pubis 
not  projecting  or  thickened;  the  pectineal  spine  but  one- third  the 
length  of  the  ilium.  The  femur  quite  as  in  this  genus,  but  the  outer 
trochanter  separated  by  a  notch  from  the  head.  In  Macrotus  the  in- 
nominate bone  much  the  same  as  above,  but  the  pectineal  spine  over 
one-half  the  length  of  the  ilium.  The  trochanters  of  the  femur  approxi- 
mated and  carried  well  to  the  back  of  the  shaft.  The  fibula  only  half 
the  length  of  the  tibia. 
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In  Mormops  the  ilium  is  greatly  coinpresstHl  betweeu  the  veutral  and 
dorsal  surfaces;  first  joint  of  the  tail  very  long.  The  femur  and  tibia 
as  in  Macrotua.  ChilanycteriH  in  like  manner  exhibits  a  compressed 
iUum  ossified  to  sacrum  with  broad  rugose  external  border  adjoining 
crest.  Dorsal  surface  slightly  concave  and  expanded.  In  both  Mor- 
mops and  Chilanycteru  the  tuberosity  of  the  ischium  is  anchylos(Ml 
to  the  sacrum.  The  pubis  in  the  male  of  Mormops  is  bony  and  entire; 
in  Chilonycteris  it  is  less  firmly  defined.  The  pectineal  s[)ine  in  Mor- 
mops is  two-thirds  the  length  of  the  ilium.  In  ChilonycteriH  davyi  it 
is  remarkable  for  being  nearly  as  long  as  this  bone  and  bound  by 
fibrous  tissue  to  the  vertebrae.  In  both  of  the  genera  of  Lobostomidse 
the  trochanters  of  the  femur  are  approximate,  confluent,  and  carried 
well  back  of  the  head.    Tibia  and  fibula  much  as  in  Maerotus, 

In  Molossvs  the  innominate  bone  is  compressed,  expanded.  It  is  con- 
cave dorsaUy  with  narrow  iUac  upper  border  slightly  projecting.  Pec- 
tineal spine  one-third  the  height  of  the  ilium.  Pubic  symphysis  en- 
tire, bony.  Tuberosity  of  the  ischium  projects  well  backward,  but  is 
free  from  the  sacrum.  The  inner  trochanter  much  larger  than  the 
outer;  truncate  with  a  downward  projecting  projecting  spine,  not  car- 
ried backward.  The  outer  trochanter  separated  from  the  head  by  a 
slight  notch.  Condyles  equal  in  size;  notch  wide,  shallow.  Tibia 
straight  with  large  malleolus. 

In  Pramops  the  i)elvi8  entire  as  in  Molossns;  characters  much  the 
same  as  in  this  genus,  but  the  upper  border  of  the  ilium  without  spine 
and  the  tuberosity  articulating  with  the  sacrum,  but  not  anchylosed 
thereto.  Femurandtibia  of  the  same  character — the  distal  epiphysis 
of  the  femur  narrower  than  the  expanded  shaft.  In  Nyctinomus  the 
ilium  as  in  MolossuSj  but  the  pubic  bones  free ;  femur  and  tibia  the 
same. 

In  Atalapha  the  Uium  is  quite  as  in  Molossusj  but  is  not  anchylosed  to 
the  sacrum.  The  pectineal  spine  blunt,  rudimental;  tuberosity  of  the 
ischium  lies  in  the  same  line  with  ilium  approaches  sacrum,  but  is  not 
articulated  therewith.  Both  trochanters  of  the  femur  are  carried 
backward  as  in  Vampyri,  but  are  not  approximate ;  t.  e.,  they  are  visible 
from  in  front;  the  inner  is  the  narrower,  though  they  are  of  the  same 
length.  Condyles  high  and  narrow,  the  inner  scarcely  the  wi<ler; 
notch  narrow,  deep.  Tibia  curved  with  medianly  projecting  inner 
tuberosity,  malleolus  scarcely  discernible.  Fibula  entire;  upper  por- 
tion membranous.  In  Antrozous  the  ilium  is  anchylosed  to  the  sacrum 
and  in  the  male  at  lea-st  the  symphysis  pubis  is  well  defined;  the  tuber 
osity  of  the  ischium  extends  back  of  the  line  of  tne  ilium  and  almost 
touches  the  sacrum.  The  pubic  bone  without  a  thickened  iiiferior 
border.    The  femur  and  tibia  much  as  in  Veapertilio. 

In  Vespertilio  the  iUum  is  narrow,  not  expanded  alx)ve  and  not  con- 
cave posteriorly;  the  outer  border  scarcely  thi('keue>d  near  the  crest. 
The  i)ectineal  spine  low,  compressed,  directed  slightly  forward,  blunt, 
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scarcely  higher  tluin  the  acetabulum.  The  inferior  border  of  the  i>ubic 
bone  greatly  thickened  near  the  syuiphysic  line  in  the  male.  The  in- 
nominate bone  is  lightly  held  to  the  siicrum  and  at  the  symphysis  inibis. 
The  inner  trochanter  of  the  femur  ec^uals  the  external.  Both  are  small 
and  the  gluteal  crest  is  scarcely  larger  than  a  flange  wliich  unites  the 
inner  trochanter  to  the  shaft,  thus  makhig  the  femur  unique.  The  in- 
ner condyle  is  slightly  the  larger  and  the  notch  narrow.  The  tibia 
with  large  projecting  median  spine  at  the  proximal  end;  malleous  dis- 
tinct. 

In  Adelonycteris  and  Ldsionycteris  the  parts  quite  as  in  VespertiliOy 
the  pectineal  spine  slightly  longer;  the  shaft  of  the  femur  just  below 
the  head  less  expanded. 

Corynorhinus  much  as  in  Vespertilio,  but  the  upper  part  of  the  femur 
much  less  expanded,  the  shaft  near  the  trochanter  scarcely  at  all. 

The  femur  is  without  neck.    The  outer  and  inner  trochanters  are 
subequal,  and  of  large  size,  the  outer  tending  to  become  the  larger  as 
in  the  molossines.    The  outer  side  of  the  shaft  below  the  trochanter 
is  often  marked  by  a  flange  in  position  of  the  third  trochanter,    ffip- 
posideros  and  all  phyllostomines  show  an  inclination  to  the  development 
of  a  conspicuous  flange  on  the  inner  side  of  the  shaft  near  the  inner  tro- 
chanter.   This  is  most  marked  in  ChiUmycteris^  Mormop8,  and  Natalus. 
In  the  genera  last  named  the  trochanters  are  drawn  backward,  lie  on 
the  posterior  surface  of  the  bone,  and  are  in  close  relation  (resembling, 
with  the  head,  the  anterior  end  of  a  geometric  larva),  while  as  a  rule 
they  are  on  lines  which  answer  to.  the  lateral  ligaments  of  the  knee 
joint.    The  condyles  are  approximate  markedly  unequal  with  a  narrow 
intercondylar  notch,  the  inner  condyle  being  the  larger,  as  is  the  rule, 
or  wide  apart  with  small  condyles,  as  in  molossines  and  rhinolox)hine8. 
The  tibia  may  be  shorter  than  the  femur,  as  in  Artibeus  and  Molossm^ 
but  it  is,  as  a  rule,  longer  than  that  bone.    The  inner  tuberosity  is  fur- 
nished with  a  horizontally-projecting  process  in  vespertilionines;  this  is 
an  excellent  character  defining  the*family.    The  tubercle  for  insertion 
of  the  hamstrings  is  most  marked  in  strictly  arboreal  forms,  as  the 
pteropines.    The  malleolus  is  often  rudimentary  or  absent,  as  in  phyl- 
lostomines and  rhinolophines.    The  fibula  is  uniformly  imperfect  above 
save  in  the  molossines,  where  it  is  complete,  or  in  Antrozotis,  where  a 
membranous  fillet  continues  the  form  of  the  bone  to  the  inner  tuberosity 
of  the  tibia. 

The  toes  retain  two  phalanges  to  the  first  toe;  all  the  others  have 
three,  but  differ  in  their  relative  lengths.  The  first  phalanx  of  the  first 
toe  is,  so  far  as  examined,  longer  than  that  of  the  other  toes.  In 
Pieropu8  the  lengths  of  the  toes  from  the  second  to  the  fifth  gradually 
diminish.  In  Ghilonycteru  they  abruptly  increase,  that  of  the  second 
toe  being  one-third  shorter  than  the  fifth.  In  all  bats  the  tarsus  and 
calcaneum  are  elongate  and  exhibit  the  general  character  of  these  bones 
in  mammals,  in  which  little  or  no  weight  is  borne  upon  the  posterior 
extremities.    Both  bones  are  so  disposed  that  the  largersend  o^each  is 
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directed  i)roximally.  In  Rhinolophus  the  calcaueiim  enters  into  the 
ankle  joint.  In  other  forms  the  calcaneom  is  independent  of  the  joint. 
In  PhyUo8t4ymidcej  including  NataluSj  as  well  as  in  the  geims  Ehycho- 
nyeteriSj  the  calcar*  is  placed  in  axial  line  with  the  calcaneum.  In 
other  families  it  joins  the  calcaneum  to  its  outer  side  at  a  well-defined 
angle.  As  a  rule  the  astragalus  and  calcaueum  are  nearly  of  one  size, 
hut  in  the  genus  last  named  the  calcaneum  is  notably  the  smaller  (Am. 
Naturalist,  Feb.,  1886,  176). 

GENERAL    PLAN    OP    ANTBBIOE     EXTEEMITIES     IN    PLYING    VEETE- 

BRATED   ANIMALS. 

From  the  above  consideration  it  will  be  seen  that  the  wing  mem- 
branes possess  various  features  which  can  be  used  in  distinguishing 
the  members  of  the  order.  But  after  what  manner  are  the  flying  mam- 
mals distinguished  from  other  flying  vertebrates! 

There  are  two  distinct  types  of  modification  which  the  vertebrate 
skeleton  has  undergone  in  adapting  the  animal  for  flight,  both  of  which 
depend  upon  some  peculiarity  in  the  structure  of  the  anterior  extremi- 
ties; and  in  order  to  obtain  a  correct  opinion  of  them  we  propose  to 
cast  a  glance  at  each  in  turn. 

Plan  of  bony  ntructnre  of  ths  wings  ofjlying  vertebrate  animaU. 


Bones  of  carpus  ununited 
distinct;  flight  main- 
tained ^3'  dermal  ex- 
panse. 


h.  Bones  of  carpns  united; 
flight  maintained  by 
dennal  appendages. 


I.  Wing  membrane  supported  by  aU  fingers. 

Bats  (Vespertilio),  order  of  Mammalia. 
II.  Wing  membrane  supported  by  the  fourth  finger 
only  (which    is   immensely    developed),    the 
others  remaining^  free. 

PterodactyleSf  order  of  Reptilia. 

III.  Bones  of  metacarpus,  two  to  three  in  number; 
feathers  not  radiating. 

Living  birds  (AvES) — class. 

IV.  Bones  of  metacarpus,  four  in  number ;  feathers 
radiating. 

ArchcBopteryx  (AvES) — subclass. 

I.  The  Bat,  in  which  the  humerus  is  long  and  slender,  with  a  small  pectoral 
ridge.  Ulna  rudimentary.  The  radius  constitutes  the  bulk  of  the  forearm ; 
carpus  composed  of  six  bones ;  the  metacarpal  bones,  five  in  number,  sepa- 
rate and  distinct;  the  phalanges  generally,  two  in  number;  thumb,  and  in 
some  genera  the  index  finger,  surmounted  by  a  claw. 

11.  The  Pterodactyle,  in  which  the  humerus  is  short  and  straight^  very  broad 
at  head,  with  angular  and  prominent  pectoral  ridge;  ulna  and  radius  dis- 
tinct, of  nearly  equal  size;  carpus  composed  of  five  bones;  metacarpus  of 
four  bones,  separate  and  distinct;  first  finger  with  three  joints,  second 
with  four,  third  with  five,  fourth  with  four  joints,  all  provided  with  clawH, 
with  the  exception  of  the  fourth,  which  is  remarkable  for  the  extraordinary 
development  of  its  seyeral  joints.  It  is  from  this  last-mentioned  finger  to 
the  base  of  the  foot  that  the  skin  was  stretched  by  which  the  animal  was 
enabled  to  fly. 

*The  calcar  is  an  element  of  doubtful  homology.  It  supports  the  free  border  of 
the  interfemoral  membrane,  and  is  of  the  same  significance  as  the  accessory  carti- 
hige  of  the  fifth  manal  digit 
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fill.  The  Bird,  in  which  the  humerue  is  curved,  more  or  less  slender;  pectoral 
ridge  prominent,  not  angular;  ulna  large,  curved,  not  united  with  the 
slender  and  more  diminutive  radius;  carpus  or  two  bones;  metacarpus  of 
two,  sometimes  of  three  bones — the  first  being  small  and  cylindrical^  the 
other  two  of  larger  dimensions  and  united  so  as  to  form  a  bone  resembling 
those  of  the  forearm ;  ulnar  phalanx  of  one  joint,  united  to  the  radial, 
which  is  composed  of  two. 

The  power  of  sustaining  flight  not  dependent  upon  the  expansion  of  skin, 
but  npon  the  excessive  development  of  dermal  appen<lages  (feathers). 
IV.  The  Archjeojit^ryx  agrees  with  the  typical  bird  in  general  particulars,  but 
differs  iu  the  number  of  metacarpal  bones,  which  are  here  four  in  number: 
the  first  and  second  are  slender,  free  and  separate  from  one  another;  the 
third  and  fourth  bear  considerable  resemblance  to  those  of  extant  birds,  iu 
beinglarge,  stout,  and  closely  approximated;  but  are  not,  however,  united. 

Flight  is  supposed  to  have  been  maintained  in  the  same  manner  as  iu 
living  birds. 

In  iidditioii  to  the  instances  already  given,  certain  fishes,  as  the 
Uxoccettis  and  BactylopteniH,  possess  the  power  of  sustainig  true  flight. 
The  mechanism  that  lifts  the  body  of  the  fish  from  the  water,  and  up- 
holds it  for  a  short  time  in  the  air,  is  obtained  in  the  pectoral  fins, 
which,  in  these  animals,  are  enormously  developed.  The  structure  of 
these  fins  is  homologous  to  that  of  the  anterior  extremities  of  other 
vertebrates — their  form  alone  being  modified  to  adapt  the  animal  to 
the  medium  in  which  it  is  placd.  Thus  we  have,  in  each  gwiat  subdi- 
vision of  vertebrate  animals,  a  representjxtive  capable  of  sustaining 
flight. 

Another  somewhat  similar  modification  of  the  animal  economy  is  met 
with  in  a  few  animals  of  arboreal  habits.  Here  a  peculiar  arrange- 
ment of  the  skin  is  observed,  which  enables  the  possessor  to  break  the 
force  of  downward  leaps.  In  the  Flying  Lemur  {Galeopithectis),  in  the 
Flying  Squirrel  (PteromyH)j  and  in  the  Flying  Opossum  {Petaurufta)^ 
the  furred  skin  extends  laterally  from  the  sides  of  the  body,  and  is 
attached  to  anterior  and  posterior  extremities  at  the  metacarpal  and 
metatarsal  regions  respectively.  The  only  instance  of  osteological 
development  is  obtained  in  the  Dragon  {Draco  voJa7i8),  a  small  liisard 
from  Sumatra,  in  which  long,  transverse  processes  from  either  side  of  the 
lumbar  vertebne  support  a  thin  membranous  growth  which  is  capable 
of  beitig  opened  and  shut  by  means  of  muscles  attached  to  the  bony 
framework. 

TEETH. 

In  describing  the  teeth  the  nomenclature  of  Prof.  H.  F.  Osborn  will 
be  followed.  The  diagram  herewith  presented  is  copied  from  this 
writer's  paper  in  the  American  Naturalist,  December,  1888,  p.  1072. 

UPPER  MOLARS. 

Antero-intemal  cusp Protocone.     pr, 

Postero-internal  cusp  or  sixth  cusp Hypocone.     by, 

Antero>external  cusp Paracono.       pa. 

Postero-external  cusp Metacone.      me. 

Anterior  intermediate  cusp Protoconule.  ph 

Posterior  intermediate  cusp ^ _^.Meta<^nule.  mi. 
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LOWER  MOLARS. 

Antero-extemal  cusp Protoconid.  pr** 

Posteio-external  cnsp Hypocouid.  hy<* 

Aiitero-mtemal  cuap  or  fifth  cusp Paracouid.    pa"* 

Intonnediateorant«ro-intemal  cusp  (in  qnadri tubercular  molars) . . Metaconid,    uie<* 
Postero-intemal  cusp Eutoconid.    eii** 

The  upper  molar  in  most  bats  presents  to  an  extraordinary  degree 
depressions  on  the  outer  or  buccal  surface  of  the  crown.  Such  depres- 
sions receive  the  name  of  "  flutings^'  aud  are  seen  in  the  teeth  of  many 
maDunals  other  than  the  bats,  as  for  example  in  the  moles  and  shrews 
among  the  Insectivora,  in  the  Ungulata,  and  in  a  marked  degree  in  an 
extinct  genus  described  by  Prof.  Cope,  Lamhdotherium.  '^Flutings/' 
while  of  no  homological  significance,  furnish  systematic  characters,  and 
will  therefore  be  noted  in  the  descriptions.  Disposed  so  as  to  define 
two  V-shai)ed  figures  the  "flutings^' extend  as  a  sinuate  commissure 
between  the  paracone  and  the  metacone.  Of  the  two  Vs  an  anterior 
and  a  posterior  will  be  distinguished.  Each  Y  has  two  limbs,  a  first  and 
a  second.  In  the  third  molar  various  degrees  of  loss  of  the  system 
of  flutings  occur.  Commonly  the  anterior  V  is  retained  while  the  sec- 
ond is  lost,  excepting  the  buccal  half  of  the  first  limb,  as  in  V  fuscus,  or 
the  "fluting"  is  reduced  to  the  anterior  V,  the  palatal  half  of  the  sec- 
ond limb  being  lost,  as  in  Macrotus  and  Atalapha.  In  the  Bats  of  North 
America  tlje  least  reduced  last  molars  are  seen  in  Nyctinomus  and  V. 
\esperu8. 

The  tri- tubercular  tooth  which  results  from  the  presence  of  the  three 

casps,  the  protocone,  the  paracone,  and  the  metacone,  may  be  cou- 

lected  with  a  triangular  figure  by  bands  which  unites  the  cusp-points. 

!  ^hese  bands  will  be  named  in  this  monograph  the  commissures.    In  the 

molars  of  the  bat  such  a  triangle  is  seen  whose  apex  is  palatal  and 

constituted  of  the  protocone  and  whose  commissure  extends  from  this 

cusp  to  the  paracone  and  metacone.    Its  base  is  the  extraordinarily 

sinuate  ("fluted")  buccal  surface  of  the  crown.    A  careful  search  must 

be  made  for  the  true  positions  of  the  sides  of  this  triangular  figure  for 

tiiey  lie  on  the  opposed  sides  of  the  teeth  aud  are  inconspicuous.    The 

crown  at  the  "  flutings"  is  of  great  vertical  extent  and  dwarfs  even  the 

proportions  of  the  protocone.    When  seen  in  profile  the  proportions 

between  the  size  of  the  "columns"  of  the  two  Vs  and  the  "cusp"  of 

the  protocone  aflbrd  materials  for  interesting  comparisons  in  the  differ- 

eut  genera.    The  hyi)ocone  presents  excellent  subordinate  characters. 

It  is  a  development  of  the  cingulum.    Usually  flat,  as  in  Macrotus^  it 

inay  be  a  sharply  defined  as  in  Pramopsperotisj  or  provided  with  a  sharp 

cusp  as  in  the  exotic  genus  Noctilio.    The  cingulum  can  be  traced  as  a 

delicate  ridge  which  lies  basal  to  the  sides  of  the  tritubercular  triangle. 

It  varies  greatly  in  extent,  being  best  developed  in  Nyctinomus. 

In  the  lower  molar  scarcely  any  fluting  is  present  and  the  plan  of  the 
tooth  is  simple.    The  protoconid,  paracouid,  and  melaconid  are  united 
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by  coinmissiu-es.  Tho  apex  of  tbe  triangular  figure  is  buccal.  TLk 
heel  or  hypoconid  is  large.  It  is  united  to  the  triangle  by  a  coniniifc* 
sure  at  the  lingual  side.  Such  a  commissure  is  ])rovided  with  a  sliar  j. 
cusp  in  P.perotw,  but  as  a  rule  it  is  smooth. 


KEY  TO  GENERA. 

I.  Bats  with  median  appendage  to  nose,  four  incisors  i  a  lower  j  aw . . .  Ph  yllostomi  i>jf:  . 

a.  Body  massive,  auricle  shorter  than  head,  not  united  with  its  f ellow..  Art  the  tof^ 

aK  Body  slender,  auricle  as  large  or  longer  than  head,  united  with  its  fellow 

Macrotus, 

II.  Bats  without  median  appendages  to  nose. 

ft.  Nostrils  circular,  wings  narrow  and  pointed ;  tail  long,  produced  far  boyoncl. 
interfemoral  membrane;  marginal  toes  fringed  with  coarse  hair. Molossx. 

Lips  grooved Nycttnomus, 

Lips  not  grooved Promopn. 

ft'.  Nostrils  elliptical,  wings  broad,  ample;  tail  as  long  or  only  slightly  louger 

than  the  broad  interfemoral  membrane ;  marginal  toes  naked 

Vkspertili()Nid-«:. 

c.  Two  incisors  in  upper  jaw. 
t  Six  incisors  in  lower  j  aw. 

*  Interfemoral  membrane  more  or  less  hairy. 

Premolars  i : Dasypterus, 

*> 
Premolars  J iialapha. 

*  *  Interfemoral  membrane  not  hairy Nyctioejiis. 

ttFour  incisors  in  lower  jaw AntrozouH. 

c'.  Four  incisors  in  upper  jaw. 

t  Premolars  i :  greatest  width  of  tragus  at  base  equals  one-half  of  inner 

border Adehmycierls, 

2 

I I  Premolars  - . 

•Greatest  width  of  tragus  equals  much  less  than  one-half  inner  border; 

nose  simple,  ears  separate Vesperugo. 

** Greatest  width  of  tragus  equals  one-third  height  of  inner  border; 

auricles  imited. 

$  Nose  with  lateral  club-shaped  gland-masses Corynorhinus. 

^  $  Nose  without  lateral  club-shaped  gland-masses Emierma. 

2 

I I I  Premolars  _ ;  greatest  width  of  tragus  at  middle  and  equals  two-thirds 

u 

height  of  inner  border LasionycUiris, 

3 
1 1 1 1  Premolars  -.    Lips  whiskered,  dorsum  of  face  furred Vesperiilio 
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NOTES  ON  THE  GENERA  OF  VESPERTILIONIDiE. 
By  Harrison  Allen,  M.  D. 

At  the  coiiclnsion  of  a  study  of  this  family  I  venture  to  place  on 
record  my  views  re8pe<'.ting  the  position  of  the  genera  Antrozoua, 
Coiyuorhiniis,  Synotus,  Noctulinia,  and  Kerivoola. 

Antrozous. — Antrozous  is  a  composite  genus.  It  is  not  specially  re- 
lated to  Corynarhinus  and  Plecotua.  In  the  incomplete  tympanic  bono, 
in  the  absence  of  the  palatal  plate  to  the  premaxilla,  in  the  markings 
on  the  fourth  digital  interspace,  in  the  shape  and  relation  of  the  ulna, 
in  the  iwssession  of  a  tubercle  on  the  palmar  surface  of  the  trapezium, 
in  the  details  of  the  molars,  in  the  arrangement  of  the  nasal  scrolls, 
and  in  the  deflection  of  the  cartilage  of  the  fourth  digit  toward  the 
thumb,  Antrozoua  is  in  alliance  with  Vespertilio.  It  is  distinguished 
therefrom  by  the  absence  of  the  accessory  cartilage  to  the  fifth  digit. 
Affinity  with  Corynarhinus  is  suggested  by  the  shape  of  the  muzzle- 
glands.  Antrozous  resembles  Atalapha  in  the  shapes  of  the  last  molars 
as  well  as  in  the  proportions  of  the  hypoconid,  but  in  the  presence  of 
four  incisors  in  the  lower  jaw,*  in  the  free  lower  lip,  in  the  head  not 
being  in  axis  with  the  body,  in  the  manal  formula,  in  the  disposition 
for  the  nostril  to  bear  a  vertical  internarial  ridge  and  the  upper  border 
of  the  muzzle  a  constant  transverse  outgrowth,  in  the  presence  of  a 
hem  of  membrane  on  the  pollical  side  of  the  second  metacarpal  bone, 
recalls  the  Phyllostomidae. 

Corynarhinus. — ^This  genus  is  in  close  relation  to  Euderma  and  Pleco- 
tuSj  80  the  term  Plecoti  adopted  by  Dobson  is  a  useful  one  to  be  em- 
ployed in  this  restricted  sense  for  the  genera  above  named.  I  would 
exclude  from  the  group  Antrozotts  and  Synotus,  NyctaphUis  and 
Otonycteris  I  have  not  studied.  Corynarhinus  differs  from  Antrozou^s 
in  the  greater  development  of  the  hypocone  in  the  upper  jaw  and  its 
equivalentin  the  lower  jaw.  The  points  of  the  cusps  are  more  pro- 
duced than  in  the  genus  last  named.  The  thumb  is  semifiexed  (thus 
denotive  of  free  motion  in  the  carpo-metacarpal  joint),  the  callosity  is 
rudimentary.  The  palmar  aspects  of  the  manal  digits  are  well  defined 
at  the  proximal  ends,  being  thus  without  the  radiated  raised  folds  of  the 
skin  seen  elsewhere  in  the  family.    The  terminal  cartilages  of  the  digits 


^  hi  the  restriction  of  the  lower  incisors  to  four  in  a  family  where  the  dominant 
nTunber  is  six  it  is  of  interest  to  note  that  in  Nyctinamus  hroHlienaia  the  third  in- 
ciiOT  on  es^h.  side  is  mdimental  or  may  he  lost,  thns  reducing  the  number  &om  six 
tofoor, 

29 
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are  axially  disposed  to  their  respective  phalanges,  a  character  not  seen 
in  Antrozous  or  in  the  Vespertilionidje  other  than  in  the  Plecoti.  The 
third  metacarpal  bone  is  relatively  short,  a  character  often  met  with  in 
the  Phyllostomidfc.  The  trapezium  is  without  a  palmar  tubercle,  again 
a  character  of  the  family  last  named.  The  sphenoid  foramen  lies  at  the 
bottom  of  a  deep  recess.  The  interphalangeal  joint  of  the  fifth  digit 
is  freely  movable.  Corynorhinu^s  thus  shows  characters  which  distin- 
guish it  from  the  vespertilionine  group  and  relate  it  to  the  Phyllosto- 
midsB. 

Synotvs, — Synoius  exhibits  the  tubercle  at  the  base  of  the  trapezium ; 
the  terminal  cartilage  of  the  fourth  digit  is  not  axial,  as  in  Coryno- 
rhinus^  but  is  deflected  toward  the  thumb.  In  like  manner  the  first 
metacarpal  bone  is  not  freely  movable  at  the  carpometacarpal  joint, 
as  in  Antrozous  and  the  Vespertilionidje  generally.  The  interphalan- 
geal joint  of  the  fifth  digit  is  semianchylosed.  These  characters  indicate 
an  increased  strain  on  the  wing  membrane  as  compared  with  Coryno- 
rhinus,  where  the  joint  movements  are  freer,  and  places  the  genus  in 
close  alliance  to  Adelonycteris,  Vespertigoj  and  VespertiliOj  while  remov- 
ing it  from  the  Plecoti. 

Noctulinia. — ^This  genus  was  established  by  J.  E.  (iray  (Ann.  and 
Mag.  N.  H.,  1842,  x,  255).  Jerdon  (Mammals  of  India,  1867)  considers 
the  genus  valid,  though  zoologists  generally  have  followed  Keyserling 
and  Blasius  (Wiegm.  Archiv,  1839,  p.  317),  who  include  the  noctule 
bat  in  their  genus  Vesperugo.  I  propose  to  rehabilitate  Noctulinia. 
It  is  quite  distinct  from  Vesperugo,  notwithstanding  the  similarity  in 
the  number  of  the  teeth.*    A  rudiment  of  a  biceps  muscle  is  x)resent  in 


•The  foUowing  is  quote^l  from  Jerdon's  "The  Mammals  of  India,"  Eoorkee,  8vo, 

1867,  p.  36: 

Gen.  Noctulinia,  Gray. 

Foet  quite  free  from  the  membrauo,  which  is  attached  to  the  ankle  only;  other- 
wise as  in  Scotophilus.    Incisors, -J;  molars,^;  l>y  »g®»  JeI >  with  a  very  small  false 

molar. 

Noctulinia  noctula, 

V&qyertilio  apud  Schreber.— F.  laHojyterus,  Schreber. —  V.  altivolans,  White. —  F, 
labiaiOy  Hodgson.— Blyth,  Cat.  89. 

The  Noctule  Bat, 

Description. — Ears  remote,  oval-triangular,  or  rounded,  wide,  extending  nearly  to 
the  angle  of  the  mouth;  tragus  short,  broad,  curved,  ending  in  a  broad  rounded 
head;  muzzle  short,  blunt,  nude;  lips  somewhat  tumid;  fur  dark,  reddistu brown, 
both  above  and  below. 

Length,  4i  to  5  inches,  of  which  the  tail  is  nearly  2 ;  expanse,  14  to  15  inches ; 
forearm,  l+J. 

This  fine  bat  has  been  sent  from  Nepal  by  Hodgson,  who  states  that  it  is  found  in 
the  central  hills  of  Nepal.     It  is  not  uncommon  in  England,  and  itfl  flight  is  lofty. 

[The  above  extract  includes  the  short  statement  of  Gray  regarding  the  manner  of 
the  atta<5hment  of  the  wing  to  the  ankle  and  the  indication  of  affinity  of  the  genus 
to  Scotophilus.  It  remains  clear  that  my  diagnosis  as  now  given  is  the  first  offered 
of  the  genus  Noctulinia,  I  have  not  studied  Vesperugo  {eis^Tii  ^hlch  is  placed  in  the 
same  group  with  the  noctule  bat.    H.  A.]  gi  |  e    y 
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thetbigb.  The  penis  is  provided  with  a  bone.  The  muzzle  is  sepa> 
rated  from  the  upiK^r  lip  by  a  naked,  smooth  space.  The  lower  border 
of  the  muzzle  is  not  continuous  with  the  upper  border  of  the  muzzle, 
but  ends  upon  the  sides  of  the  face  to  form  the  lower  border  of  a  groove, 
the  upper  edge  of  which  constitutes  a  distinct  ridge  at  the  side  of  the 
muzzle. 

The  lower  lip  presents  a  well-defined  triangular  mental  plate;  at  the 
side  the  lip  forms  a  thick  rounded  border.  A  deep  groove  lies  below 
thift  border,  which  is  limited  in  part  by  a  low  fold  of  skin  almost  joining 
the  auricle  as  it  ends  near  the  angle  of  the  mouth. 

The  proximal  ulnar  rudiment  is  anchylosed  to  the  radius,  and  provided 
with  a  filamentous  shaft.  The  pisiform  bone  is  massive  and  lies  parallel 
to  the  fifth  metacarpal  bone.  Both  the  above  characters  are  present 
in  Aiulapha  and  Dasypterus.* 

yoctulinia  and  Atalapha  and  its  allies  (I  would  place  here  Miniopterus) 
are  thus  seen  to  possess  molossine  affinities.  The  disposition  for  all  the 
forms  named  to  possess  hairy  wing  membranes  and  the  tragus  to  be  of 
the  same  general  character  are  also  in  evidence  that  they  incline  to 
form  an  alliance. 

Kerivaulu. — J.  B.  Gray  showed  good  judgment  in  separating  this 
genus  from  Vespertilio.  The  more  the  forms  are  studied  the  wider  the 
interval  will  become  which  removes  them  from  one  another.  In  a  study 
of  JfiT,  hardwickii  I  found  no  trace  of  a  phalanx  in  the  second  digit. 
The  phalanges  of  the  third  digit  were  of  the  same  length;  those  of 
the  fourth  digit  were  very  unequal,  the  second  being  the  shorter,  while 
in  the  fifth  digit  the  second  phalanx  was  almost  the  length  of  the  first. 
There  was  apparently  no  accessory  cartilage  at  the  side  of  the  end  of 
the  fifth  digit.  There  was  no  oblique  tibial  line  on  the  wing  mem- 
brane. I  know  of  nothing  similar  to  this  in  the  family.  Seven  rugj© 
were  seen  on  the  hard  palate.  The  ulna  was  anchylosed  to  the  shaft 
at  its  middle,  a  character  broadly  contrasted  to  Vespertilio  but 
but  resembling  that  seen  in  the  majority  of  the  order.  The  first  meta- 
carpal bone  was  bound  down  its  entire  length  to  the  second  matacarpal 
and  its  callosity  covered  the  entire  palmar  surface.  A  fleshy  wart  was 
found  on  the  dorsal  aspect  of  the  forearm  at  the  elbow. 


•  Proceedings  of  Am.  Philosoph.  Soc,  xxix,  February  11,  1891. 
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NOTES  on  A  FEW  FOSSIL  PLANTS  FROM  THE  FORT  UNION 
GROUP  OF  MONTANA,  WITH  A  DESCRIPTION  OF  ONE  NEW 
SPECIES. 

BY 

F.  H.  Knowlton. 
(With  Plates  i-n.) 

The  material  which  is  the  basis  for  the'fol lowing  notes  was  obtained 
by  exchange  from  the  University  of  Minnesota  through  Prof  C.  W. 
Hal],  the  professor  of  geology  in  that  institution.  It  consists  of  a  single 
riab  which  bears  no  less  than  nine  beautifiiUy  preserved  leaves  upon 
its  surfaces.  It  was  collected  by  Prof.  A.  D.  Meeds,  also  of  the 
University  of  Minnesota,  during  the  summer  of  1884,  and  is  labeled 
*' Southern  Montana;"  but,  from  the  nature  of  the  matrix  as  well  as 
from  the  species  of  plants  preserved  upon  it,  it  is  more  than  probable 
that  it  came  from  the  Yellowstone  River,  not  far  from  the  town  ot 
Glendive,  Mont. 

The  first  material  from  this  part  of  the  country  was  obtained  by  Dr. 
F.  V.  Hayden,  while  attached  to  an  expedition  made  by  Lieut.  G.  K. 
Warren,  of  the  U.  8.  Aimy,  in  the  summer  of  1856.*  This  expedition 
proceeded  firom  St.  Louis  to  the  mouth  of  the  Yellowstone,  at  which 
point  they  arrived  July  10, 1856.  They" intended  navigating  the  Mis- 
Bouri  Eiver  from  this  point  to  Fort  Pierre  in  a  small  boat;  but,  as  this 
could  not  be  procured  for  some  weeks,  they  spent  the  intervening  time 
(until  September  1)  in  exploring  the  Yellowstone  as  far  up  as  the 
mouth  of  the  Powder  Eiver. 

Plants  were  also  probably  obtained  during  the  years  1859  and  1860 
by  Dr.  Hayden,  who  accompanied  the  exploring  expedition  under 
Capt.  (later  Greneral)  W.  F.  Eaynolds  to  the  Yellowstone  and  Missouri 
river8.t  The  plants  obtained  at  these  times  were  described  by  Dr.  J. 
8.  Newberry  in  1867.t  This  material  had  come,  according  to  Dr.  New- 
berry, &t>m  various  points  on  the  Missouri  Eiver,  at  Fort  Clarke,  Eed 
Spring,  Fort  Berthold,  and  from  100  miles  below  old  Fort  Union,  at 


'Preliminary  report  of  explorations  in  Nebraska  and  Dakota  in  the  years  1855, 
M56,  and  1857,  by  Lieut.  G.  K.  Warren,  topographical  engineer  U.  S.  Army.  Re- 
print, Wanhington,  1875. 

lEzploration  of  Yellowstone  and  Missouri  rivers  under  direction  of  Capt.  W.  F. 
lUynoldji,  1859-'60.    Washington,  1869. 

tLater  extinct  floras  of  North  America.  Annals  of  the  N.  Y.  Lyo.  of  Nat.  Hist., 
▼oLix,l>«8,  pp.  27-76. 
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the  Dioutli  of  the  Yellowstone,  aud  on  the  Yellowstone,  at  O'Fallon's 
Creek,  100  miles  above  where  the  Yellowstone  joins  the  Missouri,  and 
in  the  valley  of  the  Yellowstone  between  this  point  and  its  mouth. 

Much  additional  material  from  the  same  general  region  was  obtained 
by  Dr.  C.  A.  White  and  Prof.  Lester  F.  Ward,  of  the  present  Geological 
Survey,  during  tlie  years  1881-1883.  Prof.  Ward's  material  came  from 
the  Yellowstone  in  the  vicinity  of  Glendive,  Mont.,  and  the  results  of  a 
preliminary  examination  of  it  are  published  in  the  Sixth  Annual  Re- 
port by  the  Director  for  the  year  1884-'85  (pp.  542  et  seq.)  and  alao  as 
a  special  bulletin  (Types  of  the  Laramie  Flora,  Bull.  U.  S.  Geological 
Survey  No.  37).  Prof.  Ward's  material,  it  will  be  observed,  is  from 
practically,  the  same  region  as  much  of  that  obtained  by  Dr.  Hay  den, 
and,  as  shown  both  by  the  matrix  and  by  the  species  represented,  some 
of  the  material  .must  have  come  from  practically  the  same  si)ot. 

DESCRIITION  OF  THE  SPECIES. 

Thuya  interrupta  Nowby. 

Later  Extinct  Floras,  p.  42;  Illustrations  of  Cret.  and  Teiii.  Plants,  PI.  xi.  Figs.  5,  5a. 
This  beautiful  species  has  not  before  been  obtained,  so  far  as  I  know, 
since  the  original  specimens  were  collected  by  Dr.  Hayden,  near  Fort 
Union.  The  slab  obtained  by  Prof.  Meeds  bears  a  single  small,  but 
highly  characteristic  branch  of  this  conifer. 

PopuluB  Meedsii,  sp.  nov. 
PI.  I,  Figs.  1,  2. 

Leaves  short-pctioled,  12  to  20*"'  long,  3  to  7*"™  broad,  long-lanceolate, 
usually  being  broadest  in  the  middle,  from  which  point  they  taper  grad- 
ually downward  into  a  wedge-shaped  base  and  upward  into  a  similarly 
shaped,  rather  acute  apex;  lower  third  of  margin  smooth,  remainder 
provided  with  very  short  outwardly  pointing  teeth  separated  by  shallow 
sinuses;  midrib  strong,  straight;  se-coudaries,  12  to  14  pairs,  alternate 
or  subopposite,  emerging  at  an  angle  of  45^  or  50°,  running  straight 
toward  the  margin,  along  which  they  arch,  forming  a  nearly  regular 
series  of  quadrangular  meshes,  and  from  which  slender  branches  enter 
the  weak  teeth;  tertiaries  strong,  forming  lattice-like  bars  nearly  at 
right  angles  to  the  midrib  or  in  some  cases  more  nearly  at  right  angles 
to  the  secondaries ;  ultimatii  nervation  fine,  quadrangular. 

This  beautiful  species,  which  I  take  pleasure  in  naming  in  honor  of 
Prof.  Meeds,  the  collector,  seems  to  find  its  nearest  living  analogue 
in  FopuluH  angtLHtifolm  James  (P.  haUamifera  var.  angustifolia  Watson), 
a  species  still  living  along  streams  from  New  Mexico  and  Colorado  to 
California  and  Wavshington.  The  livin|^  species  differs  merely  in  hav- 
ing the  leaves  more  nearly  ovate-lanceolate  and  in  being  crenate-serrate 
with  numerous  fine  teeth.  The  nervation  is  quite  similar  in  both,  being, 
however,  less  regular  and  with  the  secondaries  at  a  more  acute  angle 
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in  P.  angusHfolia.  It  is  certainly  quite  remai'kable  that  the  fossil  and 
living  sjieeies  should  be  so  intimately  associated,  and  seems  to  warrant 
the  supposition  that  P.  Meedsii  represents  an  undoubted  ancestral  form 
of  the  living  P.  angustifolia. 

Populxts  Meedsii  is  also  evidently  related  to  P.  Heerii  Sap.*  from  the 
Eocene  at  Florissant,  Colorado.  This  latter  species  has  the  leaves  long- 
Iietioled,  ranging  in  size  from  5  to  30«"  in  length  and  2  to  12*^™  in 
width.  They  differ  slightly  in  sliape,  being  in  general  broadest  below 
t4ie  middle,  and  have  sharp  upward-pointing  teeth,  separated  by  acute 
sinuses.  The  nervation  is  nearly  the  same  in  both.  It  is  probable 
t4iat  P.  Heerii  is  even  more  closely  related  to  the  living  P.  angtutifolia 
than  is  P.  Meedsii,  which  accords  well  with  its  geological  position.  If 
this  view  of  the  relationship  between  them  be  correct,  our  present 
knowledge  of  the  development  wiU  stand  as  follows : 

Populus  Meedsii  sp.  nov.    Fort  Union  Group.    Lower  Eocene. 

PoptUus  HeeHi  Sap.    Green  River  Group.     Upper  Eocene. 

Papulus  angmtifoUa  James.    Living. 

Quercus  Qentoni  Lx. 

Cret.  and  Tert.  Floras,  p.  224,  PI.  xlvih,  Figs.  1,  11;  Ward,  Typea  of  the  Laramie 
Flora,  p.  26,  PI.  x,  Fig.  1. 

The  tyiie  specimens  of  this  species  were  obtained  by  Prof.  William 
Denton  from  the  Bad  Lands  of  Dakota,  but  probably  not  far  from  the 
mouth  of  the  Yellowstone,  therefore  practically  in  the  same  region. 

The  single  partly  broken  leaf  on  the  slab  obtained  by  Prof.  Meeds 
diifers  slightly  from  the  figures  given  by  Lesquerewx,  being  broader 
and  having  the  secondaries  less  arched.  It  is  more  like  the  leaf  referred 
to  this  species  by  Prof.  Ward  from  Point  of  Rocks,  Wyoming. 

DryophyUum,  cf.  D.  aquamarum  Ward. 

Types  of  the  Laramie  Flora,  p.  26,  PI.  x,  Figs.  2-4. 

The  type  of  this  si>ecies  came  from  Point  of  Rocks,  Wyoming.  The 
leaf  under  consideration  is  much  broken  and  it  is  impossible  to  make  a 
positive  identification. 

Ptarospermites  Cupanloides  Newby.  sp. 
PI.  II,  Fig.  I. 

Pkylliiet  Cupanioidea  Newby.,  Later  Extinct  Florae,  p.  74;  niustratious  of  Cret.  and 
Tert,  Plants,  PI.  xxvi,   Figs.  3,  4  (wrongly  identified  by  Lesquereux  as  P. 

T€m09U9), 

PUromptrmiten  Whiiei  Ward,  Synopsis  of  the  Flora  of  the  Laramie  Group,  p.  556,  PI. 
LVi,  Figs.  5,  6;  Types  of  the  Laramie  Flora,  p.  94,  PI.  xvi,  Figs.  5,  6. 

Leaves  large,  12  to  13^^  long,  7  to  8^"»  broad,  fleshy,  ovate,  elliptic 
in  outline,  ronnded  or  lieart-shaped  at  base,  subacute  at   summit. 


*  Lewiuoreux :  Cret.  and  Tert.  Floras,  p.  157,  PI.  xxx. 
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margins  coarsely  and  obtusely  sinuate — toothed  above,  simple  or  waved 
below;  petiole  4  to  6«"»  long,  straight,  very  thick;  nervation  pinnate; 
very  strong;  midrib  straight  or  slightly  tlexuose;  lateral  nerves  about 
six  pairs,  somewhat  crowded  below,  more  remote  above,  alternate, 
basilar  pair  usually  short  and  simple  and  uniting  above  with  the  ter- 
tiary branches  of  the  second  pair  to  form  a  marginal  festoon;  middle 
secondaries  each  bearing  one  or  two,  rarely  three,  branches  near  the 
summit,  upper  ones  generally  simple;  tertiary  nervation  very  distinct, 
forming  lattice-like  bars  connecting  the  secondary  nerves  at  right 
angles. 

The  above  description  is,  with  slight  modification,  the  one  given  by 
Dr.  Newberry  (loc.  cit.)  for  this  Phyllites  Cupanioides^  the  changes  being 
simply  relatively  unimportant  details  aftbrded  by  later  and  in  some 
respects  more  perfect  material  than  he  evidently  had  at  his  disposal. 
It  will  also  be  observed  that  this  description  does  not  differ  essentially 
from  that  given  by  Prof.  Ward  for  his  Pterospennites  Whitei.  A  com- 
parison of  the  figures  of  the  latter  species  with  those  given  by  New- 
berry and  also  with  the  ones  under  discussion  shows  that  they  agree 
essentially,  the  differences  being  insufficient  to  permit  a  generic  or 
even  a  specific  separation.  The  leaves  figured  by  Prof.  Ward  are  a 
little  less  strongly  toothed  and  more  markedly  heart-shaped  at  base. 
The  nervation  is  the  same  in  both. 

Dr.  Newberry's  specimens  are  labeled  "  Fort  Union,  Dakota,"  which 
is  in  the  vicinity  of  the  mouth  of  the  Yellowstone;  but,  as  the  Fort 
Union  group  is  exposed  in  practically  identical  material  from  above 
the  mouth  of  the  Powder  River  to  the  Missouri  at  the  mouth  of  the 
Yellowstone,  they  are  shown  to  be  from  similar  if  not  identical  beds. 
Several  of  Dr.  Newberry's  types  are  in  the  collections  of  the  United 
States  National  Museum  and  are  seen  to  agree  exatjtly  with  the  pres- 
ent and  other  material  from  the  Yellowstone. 

Viburnum  asperum  Newby. 

Later  Extmct  Floras,  p.  54;  Illustratious  of  Cret.  and  Tort*  Plants,  PI.  xvi,  Figs. 
8,9. 

A  ^siligle,  considerably  broken  leaf  seems  to  belong  to  this  species. 
The  type  specimens  were  obtained  by  Dr.  Hayden  near  Fort  Union. 
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Pterospermites  cupanioides  Newberry,  sp. 


Coo^^ 
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ON  A  COLLECTION  OF  BATRACHIANS  AND  REPTILES  t^ROM 
MOUNT  ORIZABA,  MEXICO,  WITH  DESCRIPTIONS  OF  TWO  NEW 
SPECIES. 

BY 

W.  S.  Blatchley. 

While  a  member  of  the  Scoville  exi)edition  to  Mount  Orizaba,  Mex., 
in  the  sammer  of  1891,  the  writer  made  a  small  collection  of  batrachians 
and  reptiles,  which  furnishes  the  basis  of  the  present  paper. 

The  collection  was  made  about  the  city  of  Orizaba  at  a  height  of 
4,000  feet  above  sea  level,  and  on  the  southwestern  slope  of  the  moun- 
tain between  the  heights  of  8,000  and  14,000  feet. 

No  special  effort  was  made  to  secure  specimens  of  either  class,  only 
saeh  being  taken  as  came  rec;dily  to  hand  while  collecting  insects. 
The  collection  is  not  to  be  viewed,  therefore,  as  a  representative  one 
for  the  localities  mentioned. 

My  thanks  are  due  to  Dr.  O.  P.  Hay,  of  Irvington,  Ind.,  for  the  loan 
of  books  and  other  aids,  and  to  Mr.  Leouhard  Stejneger,  of  the  U.  S. 
National  Museum,  for  the  loan  of  specimens  for  comparison.  The  types 
of  the  new  species  have  been  deposited  in  the  U.  S.  National  Museum. 

BATRACHIA. 

XJeodela. 

PLETHODONTIDAE. 

BPEIiERFES  Rafinesque,  1832. 

Spelerpes  belli!  Gray. 

"Cat.  Brit.  Mns.,  1846,  46,"  Boolenger,  Cat.  Batrach.  Grad.  Brit.  Mus.,  1882,68. 
Cope,  Batrach.  N.  A.,  1889,  161. 

This  was  the  most  common  salamander  on  the  slope  of  the  mountain, 
numerous  specimens  having  been  taken  from  8,000  to  14,000  feet,  at  which 
latter  height  it  was  frequent  beneath  stones  and  the  bark  of  logs.  At 
12,000  feet  three  specimens  were  taken  which  were  uniform  plumbeous 
above,  the  series  of  yellow  spots  usually  present  being  wholly  obsolete. 
These  were  the  largest  specimens  secured  and  measured  respectively 
146,  153,  and  167"™  in  total  length.  Among  the  others  the  young  had 
the  series  of  spots  most  distinct,  but  in  all  the  spots  in  life  were  yellow, 
not  red,  as  stated  by  both  Boulenger  and  Cope. 

U.  S.  :Nrational  Musium,  Nos.  19263-19265. 

ProceedingB  National  Museum,  Vol.  XVI— No.  922. 
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Spelerpes  ozizabenBls,  sp.  no  v. 

Palatine. teeth,  separated  from  paraspbenoids  by  a  wide  interspace; 
extending  externally  beyond  the  nares.  Parasphenoid  patches  sepa- 
rated, scarcely  diverging  posteriorly.  Head  long  and  narrow,  but  little 
wider  than  body;  greatest  width,  which  is  at  angle  of  jaws,  contained 
one  and  three-fourth  times  in  distance  from  snout  to  gular  fold.  Snout 
short  and  blunt;  nostrils  and  eyes  small.  Body  cylindrical,  elongate, 
measuring  from  three  to  three  and  a  half  times  the  distance  from  snout 
to  gular  fold.*  Limbs  weak,  the  digits  slender  and  margined,  but  not 
webbed  at  ba«e.  Tail  cylindrical,  tapering  gradually  to  a  point,  sUghtly 
restricted  at  base,  a  little  shorter  than  head  and  body.  Gular  fold  dis- 
tinct; twelve  costal  grooves. 

General  color,  after  immersion  in  alcohol,  plumbeous;  the  body  with 
a  broad  reddish -brown  dorsal  stripe  which  is  blotched  here  and  there 
with  small  dark  spots  and  margined  below  by  a  band  of  gray  which  ex- 
tends from  angle  of  jaw  to  base  of  tail  and  is  broken  into  patches  by  the 
bla(;k  costal  grooves. 

In  life,  the  dorsal  stripe  was  a  bright  red  and  unbroken,  very  similar 
to  but  brighter  than  that  of  Plethodon  cineretis  erythronotus  Green.  In 
alcoholic  specimens  the  darker  blotches  appear. 

Measurements:  Total  length,  96*"*";  snout  to  cloaca,  50"";  snout  to 
gular  fold,  12°>";  widthof  head,  7'»";  length  of  fore  limb,  11"°»;  of  hind 
limb,  12.5"";  of  tail,  46""';  distance  from  axil  to  groin,  32"". 

8.  orizabensis  differs  from  8,  leprostut  Cope  in  possessing  a  notably 
longer  and  narrower  head;  a  blunter  snout;  a  much  less  divergence  of 
the  parasphenoid  patches;  a  more  elongate  body,  the  distance  from 
axil  to  groin  being  exactly  one-third  the  total  length,  whereas  in  lepra- 
SU8  it  is  very  slightly  more  than  one- fourth;  a  shorter  tail;  more  slender 
and  less  depressed  digits,  and  in  color. 

Three  specimens  were  taken  from  between  the  bark  and  wood  of  a 
large  spruce  log,  at  the  height  of  11,000  feet  on  the  slope  of  Mt.  Orizaba. 

U.  S.  National  Museum,  Nos.  19266-19267. 

Through  the  kindness  of  Mr.  Leonhard  Stejneger,  a  bottle  containing 
Ave  specimens  of  Spelerpes^  belonging  to  the  IT.  S.  I^ational  Museum, 
and  taken  at  Orizaba  by  Prof.  Sumichrast,  was  forwarded  to  me  for 
comparison.  In  a  letter  accompanying  the  specimens  Mr.  Stejneger  ex- 
pressed the  opinion  that  one  of  them  was  an  undescribed  species.  This, 
after  a  careful  examination,  I  find  to  be  the  case,  and,  with  the  consent 
of  Mr.  Stejneger,  the  following  description  is  herewith  inserted : 

Spelerpes  gfibbicaudus,  sp.  nov. 

Palatine  teeth  in  two  nearly  straight  series,  extending  externally 
beyond  the  nares;  separated  from  the  paraspbenoids  by  a  well- 
marked  interspace.    Parasphenoid  patches  long,  separate^  diverging 

*  The  extreme  length  of  head  reuders  this  proportion  comparatively  small. 
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but  slightly  posteriorly.  Head  narrow,  but  little  wider  than  body,  not 
depressed;  greatest  width  contained  one  and  a  half  timea  in  distance 
from  snout  to  gular  fold.  Body  cylindrical,  elongate.,  measuring  over 
three  and  one-half  times  the  distance  from  snout  to  gular  fold.  Fingers  * 
aod  toes  short,  not  webbed  at  base.  Tail  cylindrical,  shorter  than  head 
and  body,  and  of  almost  the  same  diameter  of  body  for  three-fourths  of  its 
length,  then  tapering  rapidly  to  a  blunt  point.  Skin  not  wrinkled,  but 
very  closely  pitted,  the  pits,  beneath  the  lens,  resembling  circular  scales. 
Galar  fold  distinct.  Twelve  costal  grooves.  Color  uniform  brown ;  the 
center  of  the  dermal  pits  on  dorsal  surface  of  body  and  ventral  surface 
of  tail  yellow,  giving  those  regions  the  appearance  of  having  been 
sprinkled  with  yellow  dust.  This  appearance  may  be  due  to  the  action 
of  alcohol. 

Measurements:  Total  length,  80™™;  snout  to  cloaca,  46"»";  snout  to 
gular  fold,  10"";  width  of  head,  6§"";  length  of  fore' limb,  10"";  of 
hind  limb,  11"";  of  tail,  39"";  distance  from  axil  to  groin,  31"". 

From  8.  leprosus  Cope,  this  species  may  be  known  by  the  straighter 
palatine  teeth;  the  less  divergence  of  the  parasphenoids ;  the  narrower 
head;  the  projwrtionally  more  elongate  body;  the  un webbed  toes,  and 
the  shorter  and  much  stouter  tail. 

One  specimen,  U.  S,  l^ational  Museum,  No.  19255,  coUected  at  Orizaba, 
Mexico^  by  Pro£  Somidirast. 

Anuba. 

BUFONID^. 

BXTFO  Laurenti,  1768. 

Bnfo  intennedins  GllntheT. 

BonlengeT,  Cat.  Batr.  Sal.  Brit.  Mns.,  1882, 307.- 

A  single  specimen  of  Bufo^  taken  from  the  gutter  in  a  street  of  the 
city  of  Orizaba,  varies  from  the  description  given  by  Boulenger,  loc.  cit., 
as  follows:  The  hind  limb  is  longer,  as,  being  carried  forward  along  the 
body,  the  tarso-metatarsal  articulation  reaches  the  anterior  border  of 
orbit,  instead  of  ^to  the  ey^"  The  color  of  intermedim  is  given  as 
**olive  above,  with  irregular,  sometimes  confluent,  dark  spots;  belly 
immaculate  or  with  slight  spots."  The  specimen  in  hand  is  dark  olive 
above,  with  a  narrow  ash  gray  (white  in  life),  dorsal  line  extending  from 
snout  to  anus.  On  top  of  the  head  this  line  widens,  forming  an  ashen 
cross-band  which  extends  across  the  anterior  half  of  eyelids  and  the 
intervening  frontal  space.  Sides  and  belly  white  with  numerous  small 
dark  spots.  Limbs  with  many  large  olive  spots ;  front  ones  immaculate 
beneath.    Length,  42™". 

U.  S.  National  Museum,  No.  19268.  - 
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HYLIDiE. 

HTLALaurenti,  1768. 

Hyla  ezimia  Baird. 

U.  S.  and  Mex.  Bound.  Snrv.,  ii,  29;  PI.  xxxviii,  Fig8.  8-10.    Bonlenger,  Cat.  Batr. 
Sal.  Brit.  Mus.,  1882,  378. 

Several  specimens  of  this  handsome  tree  frog  were  secured  from  the 
leavesof  bushes  in  the  gardens  about  Orizaba.  When  on  the  leaves 
the  general  color  was  a  bright  pea  green,  instead  of  olive  as  given  in 
the  descriptions,  loc.  cit. 

Hyla  miotympajium  Cope. 

Proc.  Acad.  Phil.,  1863,  47."    Boulenger,  Cat.  Batr.  Sal.  Brit.  Mns.,  1882,  400. 
This  species  was  quite  common  about  the  city  of  Orizaba,  on  tall  grass 
and  the  leaves  of  shrubs.    One  specimen  was  also  taken  at  a  height  of 
8,000  feet,  near  San  Andres. 

EEPTILIA. 
Lacebtilia. 

IGUANID.E. 
SCELOPORUS  Wiegmanu,  1828. 
Sceloporus  variabilis  Wiegmann. 
Herp.  Mex.,  1834, 51 .    Boulenger,  Cat.  Liz.  Brit.  Mas.,  ii,  236. 

Frequent  at  Orizaba  and  as  high  as  14,000  feet  on  the  mountain. 
About  the  city  it  was  most  often  seen  on  the  stone  walls  surrounding  the 
gardens,  especially  in  the  suburbs.  A  single  specimen,  a  S  measuring 
146°'°'  in  length,  was  secured  there,  and  three  others  on  the  mountain 
slope,  all  of  which  were  smaller. 

Sceloponis  aeneus  Wiegmann. 
Herp.  Mex.,  1834, 52.    Boulenger,  Cat.  Liz.  Brit.  Mus.,  ii,  233. 

Three  specimens  of  this  lizard,  two  S  S  and  a  9  ,were  taken  from  the 
slope  of  the  mountains  at  a  height  of  12,000  feet,  and  another,  a  <J ,  at 
a  height  of  14,000  feet.  Others  were  seen,  but  could  not  be  captured,  on 
account  of  their  swiftness. 

Measurements — ^adult  B  : 

MiUimeters. 
Total  length 91 

Length  of  head 11 

Length  of  body 35 

Length  of  tail 45 

In  the  field  it  is  diflBcult  to  separate  wneus  from  variabilis^  as  from 
above  they  are  quite  similar  in  appearance.    When  captm^ed,  hojwever. 
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the  larger  size  of  the  lateral  scales,  the  greater  prominence  of  the  femo- 
ral pores,  and  the  brilliant  blue  mottlings  on  the  ventral  surface  of 
the  S  of  (eneu9  easily  distinguish  them.  Moreover,  ameusy  when  full 
grown,  is  a  smaller  sx)ecies  than  vari<ibili8. 

Sceloporus  microlepidotas  Wiegmann. 
Herp.  Mex.,  1834,  51.    Boolenger,  Oat.  Liz.  Brit.  Mus.,  ii,  232. 

The  small-sealed  lizard  was  the  most  abundant  species  on  tne  slope 
of  the  mountain  from  9,000  to  14,000  feet.  They  were  continually  seen 
along  the  pathway,  and  when  pursued  took  refuge  beneath  fallen  rocks 
or  in  the  clumps  of  dense  bunch  grass.  One  was  surprised  at  a  height 
of  14,000  feet,  with  a  half-eaten  beetle,  a  species  of  Lachnoaterna,  iu 
his  mouthy  and  was  chased  quite  a  distance  before  he  dropped  his 
prey. 

The  species  is  at  once  known  by  the  small  size  of  the  dorsal  scales, 
there  being  on  an  average  about  seventy-five  between  the  occipital 
platen  and  the  base  of  tail.    Four  males,  five  females. 

PHRTNOSOMA  Wiegmann,  1828. 

Plir3rno8oma  orbicnlare  Wiegmann. 

Herp.  Mex.,  1834, 53.    Girard,  Stansb.  Rep.  Grt.  Salt  Lake,  1852,  359.     Boulenger, 
Cat.  Liz.  Brit.  Mub.,  ii,  241. 

This,  the  only  sx)ecies  of  "horned  toad"  taken,  was  common  in  the 
fields  about  San  Andres,  between  7,500  and  9,000  feet,  but  was  seen  at 
no  other  locality.  Those  secured  evidently  belong  to  the  variety 
Cortezii  Boeourt,  as  the  occipital  spines  are  shorter  than  the  longest 
temporal  ones  and  the  head  is  broader  than  long. 

Measurements — adult  9  : 

Milimeten. 

Total  length 131 

Length  of  head " 19 

Width  of  head 24 

Length  of  body 69 

Ijength  of  tail 43 

Length  of  fore  limb 34 

Length  of  hind  limb 42 

ANGUID^. 

GERRHONOTUS  Wiegmann,  1828. 

OexThonotaa  imbilcatus  Wiegmann. 

Herp.  Mex.,  1834,  PI.  x,  Figs.  2,  5.    Boulenger,  Cat.  Liz.  Brit.  Mns.,  n,  272. 

A  single  specimen  of  this  genus  was  captured  on  the  slope  of  the 
numntain  at  a  height  of  11,000  feet.  It  was  creeping  slowly  through 
the  bunch  grass,  which,  at  that  height,  covered  the  soil,  and  when  dis- 
covered roade  but  little  eflFort  to  escape,  but  darted  forth  its  tongue 
rapidly  after  the  manner  of  a  snake.  ^  I 
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The  ventral  scales  are  in  twelve  longitudinal  series;  but  in  the  outer 
row  on  both  sides  several  scales  have  been  divided,  giving  thirteen  to 
foarteen  scales  in  some  of  the  transverse  series.  The  fore  limb,  when 
oppressed,  reaches  the  posterior  instead  of  anterior  corner  of  eye; 
otherwise  it  agrees  fully  with  the  description  cited. 

Measurements:  Total  length  (tail  defective),  216»""*;  length  of  head, 
29111111.  of  body,  94""  5  of  tail  (reproduced),  93""  j  of  fore  limb,  27""; 
of  hind  limb,  35"". 

U.  S.  :N^ational  Museum,  Ko.  19262. 

High  School  Biological  Laboratory, 

Terre  Haute,  Indiana,  September  14, 189S, 
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DESCRIPTION  OF  TWO  SUPPOSED   NEW  SPECIES  OF  SWIFTS. 

BY 

Robert  Ridgway. 
Curator  of  the  Department  of  Birda* 

Chsetura  lawrencei,  Hp.  nov. 

Sp.Chab.  :  Similar  to  G.  </Miane7wt«Hartert,  but  smaller,  longer  upper 
tail-coverts  darker  (outer  web  almost  wholly  glossy  blackish),  and 
flanks  paler  slate-gray,  in  marked  contrast  with  the  glossy  black  under 
tail-c5overt8.    Wing,  3.85-4.20;  tail  (to  base  of  spines),  1.35-1.45. 

Habitat:  Grenada,  West  Indies;  also,  Tobago,  and  Trinidad,  or 
Venezuela  t 

Type,  yio.  84841,  U.  S.  National  Museum,  9  adult,  Grenada,  May  7, 
1881;  J.  G.  Wells.     (Length,  4^  inches,  extent  of  wings,  10  inches.) 

An  example  in  the  collection  of  Messrs.  Salvin  and  Godman,  of  un- 
certain locality  (labeled  "  Venezuela  f)  is  quite  identical  with  the 
type  in  coloration,  but  is  considerably  smaller,  the  length  of  the  wing 
and  tail  being  the  minimum  of  those  given  above.  It  is  labeled  "  Chce- 
tura  salrini  Hartert"  (unpublished  synonym  of  C  guianensis  Hartert); 
but,  having  a  typical  specimen  of  the  latter  for  comparison,  from 
British  Guiana,  and  also  five  good  specimens  from  Costa  Bica  and 
Nicaragua,  I  feel  quite  certain  it  is  different,  all  of  the  six  specimens 
of  C.  guiaiiemishaiving  wholly  gray  upper  tail-coverts  and  much  darker 
flanks,  the  dark  gray  color  of  the  breast  gradually  shading  into  the 
glossy  black  of  the  under  tail-coverts. 

The  two  forms  are  closely  allied  to  C.  cinereiventris  Scl.,  of  Brazil, 
and  the  three  should  probably  be  considered  geographical  races  of  one 
species  rather  than  distinct  species,  a  more  exact  idea  of  their  relation- 
Rbip  being  expressed  by  the  following'  nomenclature : 

1.  Cfuetura  cinereiventris  Scl.     Brazil. 

2.  Chtetura  cinereiventris  guianensi^  (Hartert).    Guiana  to  Nicaragua. 

3.  CJuEtura  cinereiventris  laicrencei  Eidgw.  Grenada;  also,  Tobago, 
Trinidad,  or  Venezuela! 

The  three  forms  maybe  distinguished  by  the  following  characters: 

<'.  Belly  and  flanks  light  gray,  like  breast,  abruptly  contrasted  with  glossy  black  of 
under  tail-coverts. 
^.  Upper  tail- coverts  black,  or  with  only  inner  webs  edged  with  gray;  rump, 

lighter  gray ;  larger  (wing  4.20-4.30).    Hah,,  Brazil C.  cinereiveniriB, 
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h^»  Upper  tail-coverts  dark  gray,  with  outer  webs  glossy  hlackisli ;  rump  darker 
gray;  smaller  (wing  3.85-4.20).     ffab.,  Grenada,  West  Indies;  also,  Tobago, 

Trinidad,  or  Venezuela C.  cinereiventris  latcrencei, 

a*.  Belly  and  flanks  blackish  gray,  not  conspicuously  different  from  color  of  under 
tail-coverts.  Upper  tail-ooverts  with  both  webs  gray,  like  rump.  Hob., 
Guiana  to  Nicaragua C,  cinereiventris  guianentis, 

Cypseloldes  cherriei,  sp.  no  v. 

Sp.  Char.  :  Adult  (No,  127069,  U.  S.  National  Museum,  Volcan  de 
Irazu,  Costa  Eica;  George  K.  Cherrie).  Similar  in  size  and  general 
form  to  C.  hrunneitorques  (Lafr.),  but  tail  quite  truncated,  with  feath- 
ers less  rigid  and  only  very  minutely  mucronate.  Color,  uniform  sooty 
black  (much  darker  than  in  C,  brunneitorques)^  the  under  surface  some, 
wliat  paler,  especially  anteriorly,  where  becoming  light  grayish  on  the 
chin.  A  large,  sharply  defined,  spot  of  silky  white  on  each  side  of  the 
forehead,  immediately  over  the  lores,  and  a  short  streak  of  the  same 
color  immediately  behind  the  eye;  lores  velvety  black,  in  very  sharp 
contrast  with  the  white  spot  above  them.  Length  (skin),  5  inches; 
wing,  6;  tail,  1.87;  tarsus,  0.60. 

This  apparently  new  species  needs  no  comparison  with  any  other, 
the  peculiar  white  markings  of  the  head  being  sufficient  to  at  once  dis 
tinguish  it. 

The  type  specimen  was  generously  presented  by  the  authorities  of 
the  Costa  Bica  National  Museum. 
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NOTES  ON  AMERICAN  HEMIPTERA  HETEROPTERA. 

BY 
A.  L.  MONTANDON.^ 


CONTRIBUTIONS   TO  A  KNOWLEDOB  OP  THE  SPECIES  OP  THE  GENUS 
COSMOPBPLA  StIl. 

This  geniis  of  the  subfamily  Pentatomina,  as  constituted  by  the  emi- 
uent  Prof.  St&l:  O.  V.  A.  F.,  1867,  p.  525,  has  the  following  chara<-ter8 : 

Corpore  latioscule  obovato,  sabtas  sat  convexo;  capite  valde  deflexo,  thorace 
breriote,  parviascnlo,  ante  oculos  utrimqueleviter  sinnato,  ante  sinus  vix  angastato, 
aptce  rotondato-troncato,  jugis  et  tylo  teqae  longis,  marginibos  sab-acatis ;  buccuLis 
sat  elevatisy  postice  altioribiis ;  ocellis  inter  ae  qitam  ab  ocalts  fere  tripLo  longios 
reniotis ;  rostro  paallo  pone  coxas  posticas  extenso,  articalo  primo  bucculas  saperante, 
articolo  secundo  apicalibas  dnobos  ad  unnm  vix  breviore;  antennis  mediocribos, 
articalo  primo  apicein  capitis  seqaante  vel  vix  attingente,  secondo  tertio  breviore ; 
thorace  anterius  sat  decUvi,  marginibos  lateralibns  obtusis,  oallosis,  integris,  anguLis 
Uteralibus  rotnndatis,  hand  prominulis;  scutello  mediocri,  apice  lato  et  rotnndato. 
frenis  ultra  medium  scateUi  hand  extensis.;  venis  membranw  simplicibns;  mesosterno 
kviter  carinato ;  ostiis  odoriferis  paallo  elevatis,  in  sulcnm  hand  continaatis ;  tibiis 
teretibuB,  snlco  destitutis. 

Tiie  iinx)ortant  characters  of  this  long  diagnosis  have  been  summed 
up  by  M.  Distant,  in  Biol.  Cent.  Amer.,  p.  52,  as  follows: 

The  Lobes  of  tbe  bead  are  of  eqaal  length,  the  soutellnm  broad  and  rounded  at  the 
^x,  the  lateral  angles  of  tbe  pronotum  are  rounded  »  *  *  and  tbe  nervures  of 
the  membrane  are  longitudinal  and  simple. 

Up  to  this  day  five  species  were  placed  in  this  genus,  in  which  St3,l, 
in  his  great  work  Bnumeratio  Hemipterorum,  2, 1872,  pp.  18,  19,  enu- 
merated three  already  described  species:  Cimex  earnjfex  Fabr.,  B.  S., 
Suppl.,  1798,  p.  535 ;  Eysarcoris  decoratus  Hahn,  W.  I.,  ii,  1834,  p.  117,  Fig. 
198;  Eysarcoris  £onspicillaris  Dallas,  List  of  Hemipt.,  1, 1851,  p.  225, 
and  diagnosed  Cosmopepla  cruciaria  St^l.  Eecently  M.  Distant  added 
to  these  Cogmopepla  hinotata  Dist.,  Biol.  Centr.-Amer.,  Hemipt.  Hete- 
Topt.  Sappl.,  p.  327,  Tab.  xxxi,Fig.  7. 


*8iB:  I  have  the  honor  to  submit  for  publication  tbe  accompanying  ''Notes  on 
Kwth  American  Hemiptera  Heteroptera/'  by  Mr.  A.  L.  Montandon,  of  Bucharest, 
Somnania.  The  notes  are  of  authoritative  value  and  Mr.  Montandon  has  based  them 
te  a  certain  extent  upon  Museum  material  which  I  have  sent  over  to  him  from  time 
to  time. 

Renpect  fully, 

C.  V.  Riley, 
Honorary  Curator  of  the  Department  of  Insects. 
Mr.F.W.TBrE, 

Curator-in-f'harge  of  the  IL  S,  National  MuHeitm. 

Procoedingii  National  Museum,  Vol.  XVI— No.  924.  io 

Digitized  by  VjOOQIC 


46  AMERICAN:  HEMIPTERA   HETEROPTERA ^MONTANDON. 

Important  material  received  from  many  parts  of  the  American  con- 
tinent enables  me  to  add  two  new  species. 

The  synoptic  table  and  the  following  descriptions  will  enable  one  to 
identify  easily  the  seven  si)ecies  of  the  genus  Cosmopevla  known  at 
present:  ^ 

A.  Scutellum  very  obtusely  rounded  at  the  extremHj  y  frenum  very  short,  not  quite 
one-third  the  length  the  scutelhim;  shape  of  the  body- 
broadly  oval. 
B.  Apical  margin  of  scatellum  yellowish  ochraceouH ;  abdomen  beneath  with  a 
regular,  narrow  edge,  extending  to  the  stigmata ;  body  aboY^ 
slightly  and  sparsely  punctnre<t. 
C.  Pronotum  with  a  transverse  fascia  and  a  longitudinal  central  spot  reach- 
ing iTom  the  anterior  margin  back  to  near  the  posterior  mar- 
gin; thorax  ochraceous,  shining,  and  impuuctured, 

C.  cruciaria  Stal. 

C.  C.  Pronotum  with  a  transverse  oehraceous  fascia,  but  without  the  hmgi- 

tudinal  spot;  the  disk  of  the  pronotum  punctured  at  the 

middle  as  at  the  sides  before  and  behind  the  transverse 

fascia C  caruleata  Montaud. 

B.  B.  Apical  margin  of  scutellum  concolorous,  not  yellowish  oehraceous,  body 
above  thickly  punctured. 
D.  Scutellum  with  a  red  spot  on  each  side  near  the  apex;  transverse 
fascia  and  longitudinal  central  spot  of  the  x)ronotum  nar- 
row linear ;  abdomen  above  narrowly  edged  with  red, 

C.  carnifex  Fabr. 
D.  D.  SmiteUum  entirely  concolorous,  transverse  fascia  of  the  pronotum 
irregular,  broadened  in  the  middle,  slightly  elevated ;  abdo- 
men beneath  broadly  edged  with  yellowish  oehraceous ;  this 
margin  inwardly  sinuated  opposite  each  stigma, 

C.  uhleH  Montaud. 
A.  A.  Scutellum  U^sm  obtusely  rounded  at  the  extremity ;  frenum  reaching  almost 
one-half  of  the.  length  of  the  scutellum;  the  body  a  little 
longer  than  that  of  the  preceding  group;   above  slightly 
brassy  and  thickly  punctured. 
E.  Transverse  yellowish  oehraceous  fascia  of  the  pronotum  irregu- 
lar, slightly  elevated ;  scutellum  punctured  to  the  apex ;  nar- 
rowly edged  with  yellow  at  the  a|)ex;  abdomen  beneath 
broadly  edged  with  yellow;  yellow  margin  deeply  sinuate 
on  each  segment ;  stigmata  black  ...C.  cotupicillaris  Dallas. 
E.  E.  Transverse  yellowish  oehraceous  fascia  of  'tlie  pronotum  shin- 
ing, regular;  apex  of  scutellum  more  broadly  edged  with 
yellowish  oehraceous. 
Ft  Scutellum  punctured  near  the  apex  on  the  yellowish  oehrace- 
ous part ;  transverse  fascia  of  the  pronotum  extended  back- 
ward to  near  the  base  of  the  pronotum ;  two  dark  spot-s  in 
the  middle  of  the  ^s<.'ia;  abdomen  beneath  with  the  lateral 
margins  broadly  pale  oehraceous;  a    segmental   series  of 
small,  dark,  rounded  spots  covering  the  stigmata, 

C,  hinotaia  Distant. 
F.  F.  Apex  of  scutellum  shining,  impunetate  on  the  yellowish 
ochnieeous  part ;  transverse  fascia  of  the  pronotum  not  ex- 
tended backward,  impunetate,  slightly  elevated;  abdomeu 
beneatli  with  pale  oehraceous  lateral  margin  of  equal  width 
including  the  stigmata C.  decorata  Hahn. 
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Cosmopepla  coomleata,  sp.  nov. 

Several  entomologists  have  given  me  this  species  with  the  name  C. 
decorata  Hahn,  which  is  manifestly  incorrect.  These  two  apecies,  how- 
ever, are  almost  alike  with  regard  to  the  disposition  of  colors,  and  on 
considering  only  Habn's  fignre,  W.  I.,  Tab.  Lxv,  Fig  198,  one  may  be 
M  to  confasion.  Here  is  the  description  of  the  author,  loc.  cit.,  ii,  p. 
117: 

Schwarz,  blaugrunlichf  giaDzend,  panktirt;  die  Soitenrander  und  ein  breites  glat- 
in  Qaerband  tiber  die  Mitte  des  RUckeDscbildes  bleicbgelb,  die  Spitze  des  Schild- 
chens  gelbrotb ;  die  Bander  des  obern  Theils  der  Halbdecken  schmal,  die  des  Hin- 
terleibes  breii  lileichgelb;  Lauge  3  LiD. ;  Breite  If. 

Now,  in  the  species  that  I  describe,  the  color  is  not  blue  greenish,  but 
polished  dark  blue;  the  abdominal  yellow  edge  is  not  so  broad  as  in 
Hahn^s  species,  and  the  respective  proportions  are  different;  C. 
etpruleata  Montand.  is  broader  (4  to  4 J"™)  proiK)rtionally  to  the  length 
(.>}  to  6^"™). 

Hahn  gives  Mexico  as  the  native  country  of  his  species,  and  indeed 
I  have  received  and  studied  many  examples  from  that  region  (Durango; 
£tat«  du  Centre,  Duges)  which  were  surely  C.  decorata  Hahn.  But 
specimens  of  the  C  coeruleata  Montand.  have  been  received  firom  Vene- 
zuela (collection  Faliou  and  my  own) ;  Costa  Rica  (Van  Patten)  (collec- 
tion of  National  Museum,  Washington,  and  my  own);  Costa  Bica, 
Alajuela  (Sec.  Orozco);  San  Jos6  (P.  BioUey),  in  my  collection. 

Notwith»tanding  this  superficial  resemblance  this  species  deviates 
very  much  from  the  real  C,  decorata  Hahn  in  the  broader  shape  of  the 
body,  the  broader  scutellum  at  the  extremity,  with  a  shorter  frenum,  the 
more  delicate  and  not  so  dense  punctation,  and  by  just  these  charac- 
teristics C.  ceeruleata  Montand.  is  closely  allied  with  C,  cruciaria  StM,  as 
described  by  the  author  (Bnumeratio  Hemipt.  IE,  p.  19) : 

Caerulescente  m^a,  nitida,  remote  pauctata^marginibas  lateralibus  antiois,  fascia 
media  ritiaque  x>ercaTreDtibi]B  tboraciK  *  *  *  flavescentibus,  lomgatiB, 

C,  erudaria  St^l  differs  only  in  the  longitudinal  ochraceous  shining 
line  on  the  middle  of  the  pronotum,  which  is  very  apparent  and  does 
not  exist  in  C.  eceruleata  Montand.,  in  which  the  disk  of  the  pronotum 
is  entirely  punctured  before  and  behind  the  transverse  fascia;  in  the 
blue  color  of  C.  eceruleata  Montand.  (not  dark  violaceous,  as  G.  cruciaria 
BtAl),  and  by  the  relative  length  of  the  fifth  joint  of  the  antenna, 
▼hich  is  shorter  than  the  second  and  third  conjointly  in  C.  caruleata 
Montand.,  whilst  the  fifth  joint  is  a  little  longer  than  the  second  and 
third  together  in  C.  criiciaria  St&l.  But  whether  this  last  character  is 
constant  or  not,  can  only  be  settled  by  an  examination  of  a  larger  num- 
ber of  si)ecimens. 

St4Fs  s]>ecies  is  mentioned  by  the  author  from  Bogota,  New  Grenada 
(Mus.  Holm.),  and  I  possess  in  my  collection  two  specimens  from  Cauca, 
Colombia;  so  that  these  two  allied  species  live  in  the  same  countries 
and  oonstitute  the  more  southern  forms  of  the  genus. 
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Cosmopepla  TJhleri  Bp.  no  v. 

Gastaueous,  with  some  metallic  reflection,  especially  on  the  head,  and 
the  anterior  part  of  pronotum ;  above  densely  punctured.  The  lobes 
of  the  head  are  equal  in  length,  the  central  lobe  a  little  narrowed  at 
the  apex.  Pronotum  with  the  lateral  margins  and  one  transverse 
fascia  ochraceous,  the  latter  slightly  elevated,  with  unequal  callosities, 
sinuated  before-  and  behind,  inclosing  four  castaneous,  finely  punc- 
tured spots,  two  on  each  side  impressed  and  a  fifth  similar  spot  on  the 
middle  before  the  line  of  the  four  just  mentioned.  This  fifth  spot  tends 
to  disappear  in  the  examples,  in  which  the  transverse,  ochraceous  fiapscia 
gives  forth  a  central  longitudinal  ochraceous  line  extending  irregularly 
forward,  and  reaching  sometimes  to  the  anterior  margins  of  the  prono- 
tum. Scutellum  broadly  rounded  at  the  apex,  uniformly  colored,  cas- 
taneous, punctured  to  the  extremity  without  any  yellowish  ochraceous 
edge.  Elytra  castaneous,  punctured,  with  a  somewhat  shining  interval 
to  the  internal  angle;  the  exterior  margin  with  an  ochraceous  callosity.. 
Membrane  of  the  same  color  as  the  elytra  with  5  to  6  nervures.  Connexi- 
vum  above  ochraceous,  with  a  castaneous  spot  at  the  base  of  each  seg- 
ment, arising  from  the  exterior  margin  of  the  elytra.  Body  beneath  with 
blue  greenish  reflection,  especially  on  the  disk  of  the  abdomen.  Breast 
with  small  pale  spots  punctured  with  blsbck  at  thebase  of  each  of  the  legs. 
Ostiolar  canal  ochraceous.  Lateral  margins  of  the  prostethium  ochrace- 
ous, with  a  spot  of  the  same  color  on  the  middle  of  the  margins.  Lateral 
margins  of  the  metapleura  callous,  ochraceous,  with  the  posterior  mar- 
gins narrowly  edged  with  ochraceous.  Abdomen  beneath  broadly 
edged  with  ochraceous,  this  edge  inwardly  crenulated  by  a  small  ex- 
tension of'the  color  to  the  middle  of  each  segment,  opposite  to  the  stig- 
mata. The  latter  rather  dark;  the  larger  part  of  the  genital  segment 
brownish.  Extremity  of  the  femora,  tibiae  broadly  to  the  middle,  and 
first  joint  of  the  tarsi,  yellowish  brown.  Sometimes,  however,  the  legs 
are  entirely  darkish. 

Length,  5^  to  6™"\;  breadth,  3^  to  4™»".  California,  one  example  (col- 
lection Lethierry).    l^evada,  two  examples  in  my  collection. 

It  affords  me  special  satisfaction  to  dedicate  this  species  to  Prof. 
Uhler,  who  thought  that  it  constituted  only  a  variety  of  C.  conspicil- 
laris  Dall.,  from  which  it  is,  however,  very  distinct  from  the  broader 
and  proportionally  shorter  body  and  the  more  broadly  rounded  apex 
of  scutellum,  which  is  not  edged  with  ochraceous  as  in  specimens  of 
the  true  C,  conspieillaris  Dall.  The  author  of  this  last  species  gives 
this  character  in  his  diagnosis  (List  of  the  specimens  of  hemipterous 
insects  in  the  collection  of  the  British  Museum,  Part  1, 1851,  p.  225) : 
"Scutellum  narrowly  edged  with  yellowish  white  at  the  apex." 

0.  TJhleri  Montand.  differs  also  in  the  brownish  spots  on  the  connex:- 
ivum  which  is  here  exposed,  whilst  in  C  conspicillaria  Dall.  the  connex- 
ivum,  hidden  under  the  margin  of  elytra,  is  narrowly  edged  with  yellow- 
ish and  without  spots;  also  in  the  inward  crenulation  of  the  abdominal 
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edge,  which  is  produced  by  a  small  exteusioii  of  the  darkened  abdomi- 
nal disk,  covering  the  stigmata  in  G.  conspidllaris  DalL,  whilst  the  edge 
is  crenolated  with  a  small  extension  of  the  color  of  the  edge  opposite 
to  the  stigmata  in  C.  Uhleri  Montand.,  the  edge  covering  the  stigmata 
being  slightly  darkish  in  this  lafit  species. 

Prof.  Distant  (Biol.  Centr.-Amer.,  Tab.  5,  Fig.  8),  gives  a  very  good 
figure  of  C.  con^picillaris  Dall.,  probably  the  type  of  the  author,  pre- 
served in  the  British  Museum.  It  is  one  of  the  darkest  and  least  shin- 
ing species,  almost  black,  slightly  bluish,  with  metallic  bronze  reflec- 
tions. It  is  larger  than  C.  Uhleri  Montand.,  and  measures  in  length 
6-7"".  My  collection  contains  one  example  from  Vancouver  Island, 
and  by  the  favor  of  Prof.  C.  V.  Riley  I  have  studied  two  specimens 
from  Los  Angeles,  Cal.,  which  are  in  the  collection  of  the  National 
Museum  at  Washington. 

Every  entomologist  knows  0.  carnifex  Fabr.,  which  is  widely  dis- 
tributed throughout  the  United  States  and  British  America.  It  does 
not  deserve  special  mention. 

C.  Mnotata  Distant  is  very  well  described  by  the  author  (Biol.  Centr. 
Amer.,  ^uppL,  p.  327)  and  figured  (Tab.  31,  Fig.  7)  iu  the  same  work. 
The  color  of  this  figure  does  not  appear  to  me  dark  enough,  but  the 
distinguishing  characters  are  well  shown.  I  also  have  seen  two  speci- 
mens of  this  species,  one  from  Durango,  Mexico,  which  is  in  my  collec- 
tion, and  another  from  Wisconsin,  in  the  collection  of  Prof.  Lethierry. 

II. 

8YNONYMICAL  NOTES  ON    SOME  NORTH  AMERICAN  SPECIES  OF  THE 
GENUS  ALYDUS  FABR. 

Alydus  conspersuB  Montandon. 

=Calcaratu8  Uhler,  nee  Liond. 
Grayinh  above,  sparsely  hairy  on  the  head  and  the  anteri»jr  part  of 
thepronotum;  head  black,  anterior  margin  and  a  longitudinal  spot  on 
the  middle  of  the  anterior  part  of  i)ronotum  black,  the  middle  of  this 
black  spot  sometimes  with  a  very  small  longitudinal  pale  line.  The 
l)osterior  part  of  the  pronotum  and  the  elytia  grayish  with  fine  punct- 
ures, with  castaneous  and  numerous  irregular  black  spots.  Membrane 
pale  vitreous  with  darkish  nervures  and  numerous  round  spots  irregu- 
larly scattered  on  the  surface;  the  greater  part  of  the  back  of  the  ab- 
domen red,  base  and  extremity  black.  Connexivum  black  with  a  pale 
spot  at  the  base  of  each  segment.  Body  beneath  black  with  metallic 
.  bronze  reflections,  especially  on  the  abdomen.  Antenna  dark  brown, 
with  the  basal  two-thirds  of  the  second,  and  third  joints  pale.  Legs 
black,  the  tibiae  brownish,  with  the  base  and  extremity  darkish.  First 
joint  of  the  tarsi  brownish,  with  the  extremity  black.  Length,  10 
to  11""». 
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I  have  received  this  species  from  Coustantine,  Mich. ;  Biuiington^ 
lawa;  Massachusetts;  Colorado;  and  Dakota. 

Of  the  same  dimensions  and  color  a«  the  European  species,  A,  caXca- 
raUis  Lin.,  with  wliich  at  first  sight  it  is  very  easily  confounded.  It 
differs  in  the  more  sparse  hairs,  which  are  almost  wanting  on  the  disk 
of  the  pronotum;  in  the  small,  dark,  rounded  spots  on  the  posterior  part 
of  the  pronotum  and  tbe  elytra;  and  especially  in  the  whitish  diapha- 
nous membrane,  with  the  nervures  darkish  and  the  numerous,  small, 
rounded  spots  scattered  on  the  surface.  It  is  closely  allied  to  the 
following  species: 
Alffdus  eurtniia  8ay=a/er  Dallas. 

This  species  is  larger  than  A.  conspersus  (12  to  13'"*"),  darker  in  every 
way,  being  most  frequently  entirely  black,  with  very  small,  pale,  almost 
imperceptible  spots  at  the  base  of  the  segments  of  the  connexivuBi ; 
the.  hair  of  the  head  and  surface  of  the  pronotum  very  dense  and  black. 
Some  pale  varieties  have  the  elytra  grayish,  but  the  membrane  is  en- 
tirely infuscated  and  the  back  of  the  abdomen  is  darker  than  in  A . 
conspersu8  Montand.,  sometimes  entirely  black. 

It  is  as  abundant  as  the  preceding  species,  and  my  collection  con- 
tains numerous  examples  from  Iowa,  Connecticut,  Massachusetts,  and 
Florida. 

Prof.  Uhler  has  correctly  placed  it  in  his  Check  Ijistof  the  Hemiptera- 
Heteroptera  of  North  America,  188C.  Of  this  species  Say  gives  the 
following  diagnosis:  "  Body  blackish,  ^try,  punctured;  thorax  densely 
punctured,  wufic"  (Description  of  New  Hemipterous  Insects  collected 
in  the  Expedition  to  the  Eoeky  Mountains,  1824).  It  can  not  be  con- 
founded, as  was  done  by  Stftl  (Enumerat.  Hemipter.,  Part  i,  1870,  p. 
213),  with  A.pilosuUiSy  H.  S.,  which  is  not  of  the  same  form,  havin/nr 
the  lateral  angles  of  the  pronotum  prominently  acute,  as  well  repre- 
sented in  H.  Schaeffer's  figure  870,  which  gives  a  clear  idea  of  this  last 
species.    Consequently  the  synonymy  should  be  corrected  thus: 

Ali/duspilosulus  H.  S.=€uHnU8  StUl  uec  Say. 

The  small,  lateral,  pale  edge  of  the  pronotum  renders  this  species  easily 
recognizable  and  it  is  also  very  common.  I  possess  specimens  from 
St.  Louis,  Mo.;  Florida;  and  Massachusetts.  From  the  lateral  acumi- 
nated augle  of  the  pronotum  this  species  could  be  placed  in  tlie  sub- 
genus Megalotomus  Fieb,  but  it  has  not  the  long  antenna?,  the  first  joint 
not  being  longer  than  the  second,  nor  the  broad  hollow  at  the  base  of  the 
pronotum,  as  in  the  following  species,  which  it  approaches: 

AJydus  (S.  G.  Megalotomus  Fieb.)  quinquespinosua  ^ay=zci'uentu8  II.  S. 

This  last  species  is  widely  distributed  throughout  North  America, 
and  my  collection  contains  specimens  from  Canada,  Massachusetts, 
Wisconsin,  New  York,  and  Florida. 
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III. 

DESCEIPTION   OF   TWO    NEW    NORTU    AMERICAN   SPECIES  OF   HETER- 

OPTERA. 

DendroooiiB  pini  Moutaudon. 

OvaJ;  i)ale  yellow  ocbrac(M>us;  above  coarsely  and  densely,  beneath 
more  finely  punctured,  concolorous.  Head  as  long  as  broad  (including 
tbe  eyes),  the  vertex  moderately  convex.  Antennie  brownish  red, 
with  the  third  joint  twice  as  long  as  the  second,  shorter  than  the  first 
and  se<*ond  together;  joints  3,  4,  and  5  e([ual  in  length.  Pronotuin, 
with  a  short  longitudinal  callus,  smooth  to  the  middle  of  the  anterior 
margin,  with  the  cicatrices  of  each  side  at  the  anterior  part  of  the  pro- 
noium  slightly  elevated  and  partially  smooth;  the  lateral  margins  of 
the  pronotum  straight,  anterior  angle  very  slightly  notched,  humeral 
angle  obtuse,  not  prominent;  margins  of  the  scutellum  with  small, 
shining,  and  slightly  elevated  pale  spots.  Elytra  with  a  small  impuiic- 
tate  portion  in  the  middle  of  the  disk,  lateral  margins  occasionally  with 
pale  spots  like  those  of  the  margin  of  the  scutellum.  Membrane  reach- 
ing the  extremity  of  the  body,  concolorous,  with  the  body  and  with  the 
nervures  very  slightly  apparent.  Connexivum  separated  from  the  elytra, 
concolorous  and  densely  punctured;  the  segmental  sutures  slightly 
elevated.  Rostrum  brownish  red,  reaching  tlie  posterior  coxa).  Ex- 
tremity of  the  femora  and  of  tlic  tibia)  and  tarsi  more  or  less  reddish 
brown. 

Male  and  female:  Length,  5  to  6^"™;  width,  3 J  to  Sf*"™.  Found  upon 
n.nis  monophylla  in  the  Argus  Mountains,  Cal.  Collection  of  the  U. 
S.  National  Museum  and  my  own. 

The  genus  Dendrocoris  Bergroth  (Revue  d'Entomologie,  1891,  p.  228) 
has  been  substituted  for  the  genus  Liotropis  IJhler,  preoccupied. 

I  am  of  the  same  opinion  as  Prof.  Bergroth,  who  says  that  this  genus 
should  not  be  placed  in  the  subfamily  Asopina,  in  which  Prof.  Uhler 
has  imt  it,  and  it  evidently  belongs  to  the  subfamily  Pentatomina, 
near  the  genus  Lopailma  Stal. 

The  new  species  just  described  is  easily  distinguishable  from  the  two 
which  are  recorded  in  this  genus,  2>.  hnmeralis  Uhler  and  D.fruticicola 
Bergroth,  by  its  smaller  dimensions,  the  lateral  obtuse  angle  of  the 
pronotum  not  prominent,  and  the  pale  color  of  the  body  with  con- 
colorous punctures. 

Sinea  Rilesri  Montandon. 

Ferruginous  brownish  with  a  grayish  pubescence,  very  short  and  not 
so  dense  upon  the  elytra,  denser  beneath,  esi)ecially  on  the  i)reast. 
Posterior  and  middle  femora  in  the  middle  and  all  tibiie  in  tlie  middle 
lialer  than  the  body.  Head  a  little  shorter  than  the  pronotum,  with  a 
double  row  of  three  short  spines  before  the  eyes,  the  anterior  spines 
longer  than   the  jwsterior,   and  behind  the  eyes  on  ca^  side,  two 
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tubercles  before  and  behind  the  ocelli.  Neck  not  spinous.  Anterior 
part  of  the  pronotum  covered  with  small,  not  very  acute  tubercles, 
more  robust  at  the  middle,  the  anterior  part  one-fourth  shorter  thati 
the  posterior  which  is  granulose;  disk  much  swollen,  with  a  slight 
longitudinal  impression  at  the  middle,'  lateral  angle  slightly  acumin- 
ated; posterior  margin  narrowly  j)ale  with  two  small  teeth  alongside 
the  scutellum.  Elytra  paler  at  the  base,  the  lateral  margins  and  the 
small  quadranglar  discoidal  cell  near  the  membrane;  brownish  on  the 
disk  and  at  terminal  exterior  angle.  Membrane  pale  vitreous  with  a 
brownish  black  spot  at  the  interior  angle,  divided  and  continued  upon 
the  nervures  and  reaching  to  the  extremity  of  the  membrane.  Ab- 
domen much  broader  than  the  elytra  (  $  and  9  ),  laterally  margins  largely 
rounded  in  the  two  sexes,  especially  9  ,  with  a  broad  pale  fascia  at  the 
extremity  of  each  segment.  Abdomen  beneath  ferruginous,  paler  in 
the  middle.  Anterior  femora  as  in  all  species  of  the  genus  Sinea,  with 
sometimes  whitish  and  very  slender  hairs.  Superior  spine  at  the  ex- 
tremity of  the  femora  robust  and  pale  as  the  spines  of  the  inferior  part. 
AntennaB  warning  in  the  specimens  before  me. 

B  :  Length  9f»"';  abdominal  width,  2J'"™.  9  :  Length,  ll"**";  ab- 
dominal width,  4">'».  Panamint  Valley,  California.  Collection  of  the 
U.  S.  National  Museum  and  my  own. 

I  take  pleasure  in  dedicating  this  species  to  Prof.  C.  V.  Eiley,  who  has 
sent  it  to  me.  At  first  sight  one  may  identify  this  species  by  its  pro- 
portionally greater  breadth  than  in  the  other  species  of  the  genus;  by 
the  rounded  shape  of  the  abdomen;  by  the  pale  spots  on  each  segment 
of  the  conuexivum,  by  the  greatly  swollen  pronotum  posteriorly,  and  by 
the  very  plain  brownish  mark  of  the  whitish  membrane. 
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CATALOGUE     OF     THE      FRESH-WATER     FISHES      OF     CENTRAL 
AMERICA  AND    SOUTHERN  MEXICO. 

BY 

Carl  H.  Eigenmann, 

Professor  of  Zoology^  Indiana  University. 

In  tills  paper  I  have  endeavored  to  complete  the  enumeration  of  the 
tropical  American  fresh-water  fishes.  The  species  inhabiting  this  region 
should  have  been  enumerated  with  the  South  American  species*  with 
which  they  are  closely  related.  The  list  was  omitted  because  several 
works  bearing  on  these  fishes  could  not  be  examined  before  the  South 
American  catalogue  went  to  press. 

The  region  covered  by  this  catalogue  embraces  the  fresh  waters  north 
of  the  Isthmus  of  Panama  to  the  Tropic  of  Cancer. 


*Proc.  U.  S.  Nat.  Mns.,  1891,  pp.  1-81.     Siuce  this  paper  was  published  a  number  of 
new  species  have  been  described.    I  take  this  occasion  to  aild  these  and  also  to  give 
a  number  of  species  overlooked  in  the  former  paper. 
Bn%oetpkalu»  iherxngii  Boulenger.     Proc.  Zool.  Soc,  1891,  235. 
PteiuIoptmelodiM  cottoides  Boulenger.    Proc.  Zodl.  Soc,  1891,  233.     (Closely  allied  to 

P.  para  hybee  Steindachner. ) 
PlmelodeUa  eigenmanni  Boulenger=P.  huckleyi  E.  &,  E.^not  Boulenger. 
PimeJodus  jvtf/ribar&M Boulenger.    Proc.  ZoOl.  Soc,  1891,  232.    Distinct  from  P.  valen- 

cienni8  Luetken. 
Pimelodus  argenteus  Pemgia.    Ann.  Mus.  Genov.  (2)  x,  631,  1892.     Plate,  R.  Parana. 
Pimelodus  Bpegazzinii  Perugia.     Loc.  cit.  632.    Durango. 
Pygi^um  minuium  (Boulenger).    Proc.  Zool.  soc,  1891,  235. 
^canlAopoma  annecteii«  Luetken.    Vidensk.  Medd.,  1892.     {^^e^v  Stegophilua.) 
OtodiicZtM  nigrieauda  Boulenger.    Proc.  Zool.  Soc,  1891,  234. 
Ck<fto$tomus  aculeaiM  Perugia.    Ann.  Mus.  Genov.  (2)  x,  677,  1882.     Paraguay. 
horkaria  codecs  Hensel=JD.  lima  Kner. 

lariearia  evansii  Boulenger.    Jaganda,  Matto  Grosso,  Brazil.    Ann.  and  Mag.  Nat. 
Hist.     July,  1892. 

Elopomorphus  trilipeatusl 

^opomorphM  orinocensU  Steindachner.    Orinoco.    Ichthyol.    Beitriige,  xix,  1888. 

yitikodeeieit  erythrinNs  Cope.     Chalceua  erythrurus  Cope. 

T^i^onopttTus  steiudachneri  sp.  nov.    Iquitos.    Loc.  cit.,  xv,  July  26,  1892.    The 
name  Uneatus  is  preoccupied  by  T.  Hneatua  Perugia.    April,  1892. 

Tttragonopteriu  anomalus^teiudskohner.    Corrientes.     Loc.  cit.,  27. 

Teiragimopteriu  nigripinnis  Perugia.    Ann.  Mus.  Genov.  (2)  x,  6t3,  April,  1892. 

Tthagonopterus  Hncatas  Perugia.    Loc.  cit.,  644. 

Tftrngomifpterus  moorii  Boulenger.    Chapala  Platas,  Matto  Grosso.     Ann.  and  Mag. 
Mat  Hist.,  July,  1892. 
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PETROMTZONTIDA. 

LAMPETRA  Gray. 

Lampetra  spadicea  Boan.     Gaanajuato,  Mexico.    Proc.  U.S.  Nat.  Mus.,  1887,374, 
PI. XX,  Fig.  6. 

OALEORHINID2]. 

EULAMIA  Gill. 

Eulamia  nicaraguensia  Gill      Rio  Sau  Juan.    Proc.  Acad.  Nat.  8oi.  Phila.,  1877. 

LEPIDOSTEIDA. 

LEPIDOSTEITS  Lac<«p5do. 

LepidosteuB  tropicus  Gill.     Mexico,    Guat'Ciniila.     Proc.  Acad.  Nat.  Sci.  Phila., 
18C3, 172. 

BILVBIDJE. 

AMUTRl'S   Rafmcsquo. 

Amiurus  dug^sii  Doan.     Rio  Turbio,  Guanajuato,  Mexico.      Proc.  I  J.  S.  Nat.  Mus., 
1879,304. 

ICTALURUS  Rafinesqne. 

Ictalurua  meridionalis  (Gueuthor).    Rio  Usumacinto,  Guatemala.   Cat.  Fiab.  Brit. 
Mu8.,  V,  102, 1864. 

RHAMDELLA  Eigenmnnn  and  Eigonmann. 

Rhamdella  parryl  E.  &  E. — Rio  ZanaliMieo  ncarTonala,  Cbiapas,  Mexico.     Proc. 

Cal.  Acad.  Sci.,  2d  ser.  1, 130. 
Rhamdella  petenensis  (Guenther)  Lake  Poten,  Cbiapas,  Mexico.     Cat.  Fisb.  Brit. 

Mu8.,v,126. 
Rhamdella brachyptera  (Cope).     Mexico.    Trans.  Am.  Philos.  Soc,  xiii,  404. 


Brachychalcinus  retrospina  Boule.n;;er.  Sauta  Cniz,  Matto  Grosso.  Loc.  cit.,  12. 
*^InteTme(\iai^hetweou  Telragouopier  118  Ciw.  i\n([  Luctkcnia  Stdr.  •  *  *  Dif- 
fering from  botb  in  having  a  movable  spine,  directed  forwards  in  front  of  the 
dorsal  fin. 

Pgetidocorynopoma  doriai  Perugia.  Arroyo  Miguolete.  Ann.  Mus.  Genova  (2),  x, 
1891,  &46,  fig.    (April.)     Bergia  altipintiis  Steindacbner.     (July,  1891.) 

Piabnca  malanostoma  Ilolmberg.     Argentina.  Bol.  Ac.  Cordoba,  1887. 

Xiphorhamphua  jeuyHftil  Gueutber.     This  is  said  to  be  a  good  species. 

Xiphophoruaheckeli  Weyenberg.     Primero  River.    Versl.  Ak.  Amst.  (2)  viii,  291,  18 — . 

hapluchilna  halzanii  Perugia.     653. 

Oresitas  bairdi  Cope.     Titicaca.    J.  Acad.  Pbila.,  1876. 

Orestiaa  orioni  Cope.     TiticJica.     Loc.  cit. 

Orest ian  frontosus  Coiio.     Titicaca.     Loc.  cit. 

liliodeoides  vaillanti  Thominot.  Bolivia,  Magdalena.  Bull.  Soc.  Phllom.  (7),  Vin,  150, 
1884. 

PvrcU'hthys  vinciguerrw  Perugia.    Loc.  cit.,  610. 

Crenicichla  punctata  ct  polynticta  nftnsel-=C'.  lacnstris  (Castclnau). 

Geophagns  halzanii  Perugia,  632.    Prio  Paraguay,  Matto  Grosso. 

Gtophagns  rhahdotuH,  hncephahiHy  labiatus,  dcymnophihis,  ft  pygnuriia  IIen9el.=fr.  bra- 
nilieuHiB  Quoy  and  Gaimard. 
I  \vi.sli  to  acknowledge  my  indebtedness  to  Dr.  von  Ihering,  of  Rio  Grande  Do  Sul, 

for  suggesting  many  of  the  above  corrections. 
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Rhamdella  baronis  miilleri  (Trosohel).    PaciAc  const  of  Mexico.     Mueller,  Wier- 

belth,  Mexico,  1865,  102. 
Rliamdella  £;natemalen8is  (Guenther).    Haamnelial,  Guatemala,  Nicaragua.    Oat. 

Fish.  Brit.Mu8.,  V,  122. 
Rhamdella  salvini  (Guenther).    Rio  San  Gerauimo,  Guatemala.     Loc.  cit.,  130. 
Rhamdella policanlus  (Gnenther).    Klo  San  Geranimo.     Loc.  cit.,  131. 
Rhamdella  managaensis  (Guenther).    Lake  Manajj^ua.    Guenther,  Fishes  Central 

America,  393  and  476^  1866. 
Rhamdella  h3rpBeltinia  (Guenther).    Mexico.    Cat.  Fish.  Brit.  Mus.,  v,  126. 
Rhamdella  motagnensis  (Gnenther).    Rio  Motagna.    Loc.  cit.,  127. 
Rhamdella  laticauda  (Meckel).    Mexico.    Loc.  cit.,  127. 
Rhamdella  nicaragnensia  (Guenther).    Lake  Nicaragua.    Loo.  cit.,  125. 
Rhamdella  microptems  (Gnenther).    Rio  San  Gerouimo.    Loc.  cit.,  124. 
Rhamdella  godmani  (Guenther).    Lower  Vera  Paz,  Mexico.     Loc.  cit.,  124. 

CATOSTOMID^. 

ICTIOmiS  Rafinesque. 

lotlobaB  meridionalin  (Guenther).  Rio  Usumaciuta.  Guenther,  Fishes  Central 
America,  486.  1866. 

MOXOSTOMA  Rafineaquc. 

Moxoetoma  atistilna  Bean.    Guanajuato.    Proc.  U.  S.  Nat.  Mus.,  1878,  302. 

CYPRINlD.ai. 

AL6ANSEA  Girard. 

Algansea  aostrale  Jordan.*  Lake  Tupataro,  Guanajuato,  Mexico.  Proc.  U.  S.  Nat. 
Mus.,  1879,  300. 

NOTROPIS  Rafinesqne. 

Nctzopia  attns  Jordan.    Lake  Tupataeo,  Guanajuato,  Mexico.     Loc.  cit.,  301. 
Notropis  sallsei  Guenther.    Cuernavaca,  Mexico.    Cat.  Fish.  Brit.  Mus.,  v,  ii,  484. 
Nolzopia  nigroteeniatua  Guenther.    Altisco,  Mexico.    Loc.  cit.,  485. 

CHARACINIDJB. 

TETRAGONOPTERUS  Cuvier. 

Tetragonoptems  fasoiatas  Cuvier.  Mexico,  Guatemala,  Rio  Chisoy,  Vera  Paz,  Rio 
Gaacalate,  Rio  San  Juan  outlet  of  Lake  Nicaragua. 

Tetragonoptema  microphthalmus  Guenther.  Pacific  coast  of  Guatemala.  Cat. 
Fish.     Brit.  Mus.,  v.  324. 

Tetragcmopterue  panamenfiia  Gnenther.    Guatemala;  Panama.     Loc.  cit.,  324. 

Tetragonoptems  brevlmanna  Guenther.  Yzabal  and  Rio  San  Geranimo.  Guate- 
mala.   Loc.  cit.,  324. 

Tetragonoptems  petenensis  Guenther.    Lake  Peten.    Loc.  cit.,  326. 

Tetragonoptema  ..nens  Guenther.    Rio  Frijoli;  Oaxaoa,  Mexico.   Loc.  cit.,  326. 

Tetragonoptems  hnmilis  Guenther.    Lake  Amatitlan,  Guatemala.    Loc.  cit.,  327. 

TMragonopteraa  meadicanus  Filippi,  Lake  Mexico,  Izuoar.  Steind.,  Ichth.  Not., 
IX,  1869,  11. 

Tetngonopterus  scabripinnls  Jenyns.  Xamapa,  Mexico.  Guenther,  Cat.  Fish. 
Brit.  Mus.,  V,  325. 

Tetragonoptems  belizianus  Bocourt.  Belize.  Bocourt  in  Ann.  Sc.  NaUvl8r>8.  ix,  6" . 
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TetragonopteruB  cobanensis  Bocourt.    Rivers  of  Goban.    Loe.  cit.,  62. 
Tetragonoptenis  finitimas  Boconrt.    Orizaba.    Loo.  cit.,  62. 
Tetragonopterua  fulgens  Bocourt.    Proyince  of  Cnernavaca.    Loc.  cit.,  62. 
Tetragonopterus  nitidua  Boconrt.    De  Tnsco.     Loc.  cit.,  62. 
TetragonopteruB  oazacanensis  Bocourt.    Oaxaca.    Loc.  cit.,  62. 
Tetragonopterua  argentatua  Baird  aud  Girard.    Arkansas  to  Mexico. 

BRYCON  MUlier  and  Troschel. 

CiiALCiNOPSis  Kner. 

Brycon  den^ez  Guentber.  Lake  Nicaragua,  Rio  Mof  agua,  Rio  Usumacinto,  Yzabal. 
Cat.  Fish.  Brit.  Mus.,  v,  337. 

sicESTES  Gueutber. 

RossteB  guatemalenaiB  (Guenther).  Huaroucbal,  Lake  Nicaragua.  Cat.  Fish.  Brit. 
Mus.,  V,  347. 

BRAMOCHARAX  Gill. 

Bramocbaraz  bransfordi  Gill.  Lake  Nicaragua.  Proc.  Acad.  Sci.  Pbilad.,  1877, 
187.  ' 

DOROSOBIipjB. 

DOROSOMA  Rafinesque. 
DoroBoma  petenensia  Guentber.     Lake  Poten.  Cat.  Fisb.     Brit.  Mus.,  vii,  408. 

CTPRINODONTIDiES. 

CHARACODON  Guentber.- 

Characodon  ferrugineus  Beau.  Guanajuato,  Mexico.  Proc.  U.  S.  Nat. Mus.,  1887. 
372. 

Characodon  variatua  Bean.    Guanajuato,  Mexico.    Loc.  cit.,  370. 

Characodon  lateralia  Guentber.    Central  America.  Cat.  Fisb.  Brit.  Mns.,  vi,  308. 

Characodon  bilineatua  Bean.    Guanajuato.    Proc.  U.  S.  Nat.  Mus.,  1887,  370. 

Characodon  furcidens  Jordan  and  Gilbert.  Streams  tributary  to  the  Gulf  of  Cal- 
ifornia and  southward.    Proc.  U.  S.  Nat.  Mus.,  1882,  354. 

Characodon  atriplTmis  Jordan.    Guanajuato.    Proc.  U.  S.  Nat.  Mus.,  1879,  354. 

GIRARDINICHTHYS  Bleeker. 

Oirardinichthya  innominatua  Bleeker.  Near  City  of  Mexico.  Giintber,  Cat.  Fisb. 
Brit.  Mus.,  VI,  309. 

ZYGONECTES  Agassiz. 

Zygonectea  dovli  Guentber.  Pnnta  Arena,  Costa  Rica.  Cat.  Fisb.  Brit.  Mus., 
vi,  316. 

FUNDULUS  Lac(5pede. 

Fundulua  labialia  Guentber.    Rio  San  Geronimo,  Yzabel,  Guatemala.  Loc.  cit.,319. 

Fandulus  punctatua  Guentber.    Cbiapam.    Loc.  cit.,  320. 

Fundulua  guatemalenaia  Guentber.    Lakes  Duenas  and  Amatitlan,  Rio  Guacalate, 

(Western  Ecuador).    Loc.  cit.,  321. 
Fundulua  pachycephsdua  Guentber.    Lake  Atitlan,  Guatemala.    Loc.  cit.,  322. 
FunduluB  dug^ai  Bean.    Guanajuato,  Mexico.     Proc.  U.  S.  Nat.  Mus.,  1887,  373,  PL 

XX,  Fig.  5. 
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PSEUDOXIPHOPHORUS  Bloeker. 

Psendoxiphophoms  bimacolatas    Heckel.      Cordova,    Mexico,   Gnenther,   Cat. 

Fish.  Brit.  Miir.,  \i,  332.     Poeciliodua  himaculatns  Stelndachner. 
Psendoziphophortia  reticulatns  Troschel.    Mexico.     Guenther,  Cat.  Fish.  Brit. 

Mas.,  ^%  333. 

BELONESOX  Kner. 

Beloneaoz  belizantis  Kner.    Lake  Peten ,  Hond uras,  G uatemala,  Mexi co.    Gueutber, 
Cat.  Fish.  Brit.  Mus.,  vi,  333. 

GAMBUSIA  Poey. 

Oambasia  episcopi  SteindachDer.    Obispo.    IcbthyoL  Beitr.,  vj,  11,  1878. 
Oambnsia  nicarag^aensis  Gnenther.    Lake  Nicaragua.    Gnenther,  Cat.  Fish.  Brit. 

Mas.,  VI,  336. 
Oambaala  gracilis  Heckel.    Orizaba,  Mexico.  Guentber.  Cat.  Fish.  Brit.  Mas.,  vi, 

336. 

ANABLEPS  Linn(pns. 

Anableps  dovrei  Gill.    Chiapam,  Guatemala.    Gnenther,  Cat.  Fish.  Brit.  Mns.,  vi, 
338. 

P(ECILIA  Bloch  and  Schneider. 

PoBciliamezicanaSteindachneT.    Chiapam,  Rio  Chi8oy,yera  Paz,  Lake  Aniatitlan. 

Gnenther,  Cat.  Fish.  Brit.  Mus.,  v,  341. 
PoBcilia  thennalis  Steindachner.    San  Salvador,  warm  springs.    Giinther,  loc.  cit., 

341.    P.  modesta  Troschel. 
PcBcilia  chisoyensiB  Gueuther.     River  Chisoy,  Vera  Paz.    Cat.  Fish.  Brit.  Mus.,  v, 

342. 
PcBcilia  petenenais  Gnenther.    Lake  Peten.  ^  Loo  cit.,  342. 
PoBcilla   aphenopfl  Cnvier  «&  Valenciennes.     Mexico,   Vera  Cruz.   Gnenther,  Cat. 

Piah.,  Brit.  Mus.,  vi,  343. 
PoBcilia  dovii  Gnenther.    Lake  Nicaragua,  Mexico.    Loc.  cit.,  344.     f  G.  plumhM 

Troschel. 
PoBCilia  BpilnmB  Gnenther.    Central  America.    Loc.  cit.,  345. 
?PGBci]ia  couchii  Girard.    Rio  San  Juan,  Province  New  Leon.    Loc.  cit.,  346. 
PcBcilia  fasciata  (Miillor  <&  Troschel).    Mexico.     Gnenther.     Loc.  oit.,  339. 
PcBcilia  butleri  .Jordan.    Mazatlan.    Proc.  U.  S.  Nat.  Mua.,  1883,  330. 

MOLLIENESIA  Lcsour. 

UoUienesla  petenenais  Guentlier.    Lake  Peten.     Guonther,  Cat.  Fish.  Brit.  Mns., 

VI,  US, 
Mollienesia  formosa  Girard.      Palo  Alto,  Mexico.    Gnenther.    Loc.  cit.,  vi,  349. 
MoUienesia  joneoi  Gnenther.    Hnamantla,  Mexico.  Ann.  and  Mag.  Nat.  Hist.,  xiv, 

370, 1874. 

XIPHOPHORUS  Heckel. 

X^thophoms   kelleri  Heckel.    River  Chisoy,  Cordova,  Mexico.     Gnenther,  Cat. 
Twh.  Brit.  Mns.,  vi,  345. 

PLATYPCECILIUS  Gnenther. 
PlttypcBcUina  macnlatua  Guenther.    Mexico.    Loc.  cit.,  350. 
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GIRARDINU8  Poey. 

GMrardinas  pleurospilus  Gaenther.    Lake  Dueuas,  Gnatemala.    Loo.  cit.,  353. 

?  Oirardinus  occidantalia  Baird  &  Girard.     Rio  Santa  Cruz,  Mexico,    Loo.  cit.,  354. 

MUQILIDJE. 

AGONOSTOMUS  Bennett. 

AgoiUNifeomus  naflutofl  Gaenther.     Rio  San  Geronimo.     Loc.  cit.,  463.    Dajaus 

elongatus  Knor  &  Steiudachner. 
Agonoatomua  monticola  (Bancroft).    Mexico  (West  Indies).    Loc.  cit.,  464. 
AgonostomuB  globiceps  Guenther.    Vera  Cruz.    Gnenther,  Ann.  and  Mag.  Nat. 

Hist.  (4),  XIV,  370. 
Agonostomus  microps  Guenther.    Rio  Guncalata.    Cat.  Fish.  Brit.  Mus.,  iii,  462. 

ATHERINID2]. 

CHIROSTOMA  Swainson. 

Chirostoma  hamboldtiana  (Cnvier  &  Valenciennes).    Mexico.  Guenther,  Cat.  Fish. 

Brit.  Mus.,  Ill,  404.    A,  vomerina,  C.  &  V. 
Chirostoma  brasiliensis  Quoy  &.  Gaimard.     Mexico.    Proc.  U.  S.  Nat.  Mus.,  1879, 

299. 
Chirostoma  estor  Jordan.    Lake  Chapala,  Mexico.    Loc.  cit.,  1870,  298. 

CICHIiIDJB. 

ASTRONOTUS    Swainson. 

Thkraps. 
AstronotuBirregularis  Guenther.    Gaatemnla.    Cat.  Fish.  Brit.  Mus.,  iv,  284. 

ASTUOXOTl'S. 

Astronotus  rectangularis  Steiudachner.    Mexico.     Steind.,  Cliromiden  Mejicos. 
Astronotus  bifasoiatus  Stoindachncr.    Mexico.    Loc.  cit.,  4. 
Astronotus lentiginosus  Steiudachner.    Mexico.    Loc.  cit,  6. 
Astronotus  maculipinnis  Steiudachner.    Xainapa  River.    Loc.  cit.,  13. 
Astronotus  gibbiceps  Steiudachner.    Teapa  River,  Mexico.    Loc.  cit.,  12. 
Astronotus  rostratus  Gill  &  Brausford.    Lnkc  Nicaragua.    Proc.  Acad.  Nat.  Scl., 

Philad.,  1877,  181. 
Astronotus balteatus  Gill  <&  Brausford.    Lake  Nicaragua.    Loc.  cit.,  184. 
Astronotus  centrarchus  Gill  &  Brausford.    Lake  Nicaragua.    Loc.  cit.,  185. 
Astronotus  basilarls  Gill  <&  Brausford.     Rio  San  Juan.    Loc.  cit.,  182. 
Astronotus  beani  Jordan.    Mazatlan.    Proc.  U.  8.  Nat.  Mus.,  1888,  332. 
Astronotus  pavonaceus  Garmau.    Monclnva,  Coahuila.     Bull.  Mus.  Comp.  Zool., 

1881,  93. 
Astronotus  coeruleopunctatus   Knor  &  Steiudachner.    Rio    Chagres    (Western 

Slope  Andes).  Bair.  Ak.  Wiss.,  1804.     16.  PI.,  Fig.  3. 
Astronotus  parma  Guenther.     Xamapa  River,  Mexico.     Cat.  Fish.  Brit.  Miis.,  iv, 

285. 
Astronotus  fenestratus  Guenther.     Xamapa  River,  Mexico.     Lor.  cit.,  285. 
Astronotus  margaritifer  Guenther.     Lake  Peton,  Mauiomi.     Loc.  cit.,  287. 
Astronotus  melanopogon  Steiudachner.    Central  Am.  Steiud.,  Chromiden  Mejicos, 

16. 
Astronotus  melanurus  Guenther.     Lake  Peten.  Cat.  Fish.  Brit.  Mus.,  iv.  288 
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Astronotus  macracanthuB  Gucntbcr.    Cliiapain  <&   Huaniucbal.  (}.  Fish  Central 

America,  451. 
Astronotus  spilums  Guenther.    Rio  Motagiia,  Guatemala.  Cat.  Fish.  Brit.  Miis., 

IV,  289. 
AstTOQOtuscyanosattatnsBaird&Girard.  Texas,  Mexico.  Guenther.  Loc.  cit.290. 
Astronotus  nicrofaaciatus   Guenther.      Atitlan    and  Amatitian.     Fishea    Central 

America.  452. 
ABtronotus  multispinosua  Guenther.    Lake  Managua.     Loc.  cit.,  453. 
Astronotus  longimanus  Guenther.     Lake  Nicaragua.    Loc.  cit.,  454. 
Astronotaa  helleri  Steindachncr.    TeapaRiver,  Tabasco,  Mexico.  Steind.,  Chromi- 

den  Mcjicos,  8. 
ABtn»otiiB  nrophtbalinas  Gnenther.    Lake  Peten.   Cat.  Fish.  Brit.  Mns..  iv,  291. 
Astronotns  troscheli  Steindachner.    Mexico.     Ichthyol.,  iv,  12. 
Astronotus  aoreua  Guencber.    Mexico,  Guatemala,  Rio  San  Juan,  Rio  Motagna, 

Yzabal.  Cat.  Fish.  Brit.  Mns.,  iv,  292. 
Astronotna  affinis  Gnenther.    Lake  Peten.    Loc.  cit.,  292. 
Astronotas  labiatos  Guenther.    Managua.  Fish.  Central  America,  455. 
Astronotiui  erythrsBUs  Guenther.    Mi\nagua.    Loc.  cit.,  457. 
Astronotiia  lobochilus  Guenther.    Managua.     Loc.  cit.,  457. 
Astroaotas  citrinellns  Guenther.    Nicaragua.    Loo.  cit.,  459. 
Astronotus  altifrona  Kner  &  Steindachncr.    Western  Veragua.    Gnenther,  fishes 

of  C'ontral  America,  459. 
Astronotus  friedrichthalii  Heckel.    Lake  Peten,  Rio  San  Juan.    Gnenther,  Cat. 

Fish.  Brit.  Mus.  iv..  294. 
Astronotns  salvlni  Guenther.    Lake   Peten,  Yzabal.    Loc.   cit.,   294.     R€ra9  tri- 

grmnma,  Steindachuer. 
Astronotus  trimaculatus  Gnenther.    Chiapara,   Hnamuchal.    Fishes  of  Central 

America,  461. 
Astronotus  dovii  Guenther.    Lake  Nicaragua.    Loc.  cit.,  461. 
Astronotus  motaguenais  Gnenther.    Motagua.    Loc.  cit.,  462. 
Astronotus  managueusis  Guenther.    Managua.    Loc.  cit.,  463. 
Astronotus   miorophthalmus  Gnenther.     Rio  Motagua.    Cat.  Fish.  Brit.   Mus., 

iv.,  295. 
Astronotus  oblongus  (Guenther).    Rio  Motagua ;  Fishes  of  Central  America,  464. 
Astronotus  nicaraguensis  Guenther.    Nicaragua.    Loc.  cit.,  465. 
Astronotus  deppii  Hockcl.    Mexico;  G.  Cat.  PMsh.  Brit.  Muh.,  iv.,  296. 
Astronotus  montezuma  Heokel.    Mexico;  G.     Loc.  cit.,  296. 
Astronotus  godmanni  Guenther.    Cahabon  River,  Guatemala.    G.    Loc.  cit.,  297. 
Astronotus  nebulifer  Guenther.    Mexico.     Loc.  cit.,  297. 
Astronotus  sieboldi    Kner  &  Steindachncr.    New  Granada;    G.  Fish.    Central 

America,  466. 
Astronotus  Irregulaxis  Guenther.    Rivers  Chisoy,  San  Geranimo,  and  Santa  Isa- 
bel, Loc.  cit.,  467. 
Astronotus  Intermediua Gnenther.    Lake  Peten;  G.  Cat.  Fish.  Brit.  Mus.,  iv.,  298. 
AstronatuB  angnlifer  Guenther.    Santa  Isabel  River.    Loc.  cit.,  298. 

Petenia. 

Astronotas  splendida  Guenther.    Lake  Peten.     Loc.  cit.,  301.    Heroe  insidiator 
Heckel. 

NEETROPLUS  Guenther. 

IVeetroplns  nicaraguensis  Gill  &  Bransford.    Lake  Nicaragua.    Proc.  Acad.  Nat. 

Sci.  Pbilad.,  1877.    186. 
Reetroplus  nematopus  Gnenther.    Managua;  Fish.  Central  America^70.       ^ 
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aOBIIDJB. 

'GOBIOMORUS  Lac6p^de. 

OoblomoniB  lateralis  Gill.    Rio  Presidia,  Mazatlan,  Panama.    Gnenther,  Cat.  Fish. 

Brit.  Mu8.,  HI,  122. 
Gobiomonis  dormitator  Lac('q)tMlo.    Mexico,  Lake  Nicaragua.    Gnenther,  loc.  cit., 

119.     G,  longicepa  Gnenther. 

DORMITATOR  Gill. 

Dormitator  macnlatus  (Bloch.)    Anamahal,  Cordova.    Gnenther,  loe.  eit.,  557. 

ELEOTRIS  Bloch  and  Schneider. 

EleotriB  pisonis  (Gmelin).    Rio  Bayano.    Gnenther,  loc.  cit.,  122. 
Eleotris  aequidens  (Jordan  &   Gilbert).    Mazatlan,  Colima.    Proc.   U.   S.   Nat. 
MuB.,  1881,  461. 

SICYOPTERUS  Gill. 

Slcyopteras  gymnogaster  Grant.    Mazatlan.    Proc.  Zool.  Soc.  Lond.,  1884, 158. 

CHONOPHORUS  Poey. 

Chonophoms  taiasica  (Lichtenstein).    Both  Coasts  of  Mexico,  entering  rivers. 

Gnenther,  Cat.  Fish.  Brit.  Mas.,  iii,  59,  as  Gobins  banana, 
Chonophoms  mezicanus  (Gnenther).    Eastern  slope  of  Mexico.    Loo.  cit.,  61. 

GOBIOIDES  Lacdpede. 

Gk>bioldeB  broussoneti  (Lacdpede).    Mexico.    Steiudachner,  Zur  Fischfanna  dea 
Canca,  etc.,  43,  1879. 

The  following  marine  species  have  also  been  found  in  fresh  water:* 

TachisnniB  Jordan!  Eiguenmann  &  Eigenmann.    Rio  Presidio,  Mazatlan. 
Tachisurus  guatemalenais  (Gnenther).    Rio  Presidio. 
Tachistirus  ccenilescens  (Gnenther).    Rio  Presidio. 
CentropomuB  robalito  Jordan  &  Gilbert.    Rio  Presidio. 
Bairdiella  icistia  (Jordan  &  Gilbert).    Rio  Presidio. 
GterresperuvianuB  Cuv.  <&yal.    Rio  Presidio. 
Genres  lineatus  (Humbert).    Rio  Presidio. 
Bloomington,  Ind.,  September  19,  1892. 

*  See  Proc.  U.  S.  Nat.  Mns.,  1888,  329. 

Note.— Dr.  Theo.  Gill  has  kindly  called  mj  attentioD  to  the  following  paper  and  list  of  new  species: 
HoliulxTg,  F.  L.    Sobre  alr^nnos  Feces  nuevos  o  poco  coDocidos  de  la  Republica  AreeBtina  in  Jtov. 

Ar»?.  Hist.  ^I at.,  I.  180-193,  1891. 
xVclinrnes  iiitMlerleinii,  p.  181,  [Achanies  (Miill.)  is  a  mere  synonym  of  Ciclila.—T.  Gill]:  A.  cliacoen- 

sirt,  p.  182;  Heros  centralis,  p.  18:J:  Curiniatiis  niJeus,  p.  184;  C.  consi)ersus,  p.  185;  Proehiledns  plaU>n- 

sirt,  p.  18G;  I^jwrinus  solarii,  p.  187;  IVlra^biioiittniH  ccirrentinuB,  p.  188;  T.  erythropU^nw,  p.  188; 

ClialGino]MJtH.*iiH  (n.  g.)  argoutiuus,  p.  191;  Piabuca  nielans^touia,  p.  192;  Myletes  <Mylcus)  uiesupotA- 

iiiicus,  p.  193. 
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ON  THE  MAKING  OF  GELATIN  CASTS. 

BY 

J.  W.  ScoLLiCK,  Freparator, 

In  andertaking  the  preparation  of  a  series  of  the  various  breeds  of 
domestic  fowls  for  the  U.  S.  National  Museiini,  it  was  necessary  at  the 
outset  to  solve  the  problem  of  replacing  the  natural  combs  by  artificial 
ones  since  the  natural  combs  when  dried  are  so  much  distorted  from 
shrinkage  as  to  seriously  detract  from  the  appearance  of  the  mounted 
S])ecimeus. 

Since  no  modeling,  however  skillful,  can  give  the  exact  appearance 
and  pattern  of  the  papillae  witli  which  the  comb  of  a  fowl  is  covered,  it 
seemed  desirable  that  the  artificial  comb  sliould  be  cast  in  a  mohl 
made  from  the  natural  one.  For  the  cast  itself  some  durable  material 
was  needed  that  could  be  readily  worked  and  easily  colored,  and  was 
capable  of  resisting  changes  of  temperature. 

While  wax  possesses  the  first  two  qualifications,  and  is,  from  its 
translucent  character,  very  effective  for  combs  and  wattles,  yet  cold 
renders  it  brittle  and  the  heat  of  a  Washington  summer  causes  it  to 
soften  and  lose  shape.    It  is,  therefore,  unsuitable  for  the  purpose. 

Preparations  with  glue  (or  gelatin)  for  their  basis  having  been  used 
succe^'sflllly  for  anatomical  models,  cast  of  fishes,  etc.,  it  seemed  prob- 
able that  this  substance  could  be  employed  with  advantage  for  artifi- 
cial combs.  After  considerable  experimenting  the  following  combina- 
tion was  found  to  give  good  results: 

Ounces. 
Best  Irish  glue 4 

Gelatin* 2 

Glycerin 4 

Boiled  liusced  oil \ 

The  glue  and  gelatin  should  be  softened  in  (>0  per  cent  alcohol,  only 
enough  being  used  to  barely  cover  them.  The  object  of  this  is  to  in- 
troiluce  as  little  water  as  possible  into  the  compound.t 

The  glue  should  then  be  melted  and  the  glycerin  stirred  into  it,  to- 
gether with  a  few  drops  of  carbolic  acid  or  oil  of  cloves. 

Casts  made  of  the  above  material  have  lain  exposed  to  the  sun  for 

*A  strong  gelatin  such  as  is  used  by  photogmphers  is  best. 

'Other  methods  may  be  foUowed,  however,  such  as  wetting  the  glue  and  wrapping 
it  in  a  moist  cloth. 

ProceediogH  NatioDal  MuHoum,  Vol.  XVI— Nu.  926. 
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an  entire  summer  and  been  kept  in  a  warm,  dry  room  for  the  rest  of 
the  year  without  shrinkage  or  other  change  of  form. 

Owing  to  the  small  proportion  of  water,  this  compound  is  so  dense 
and  dries  so  raindly  that  it  is  with  difficulty  i^oured  into  a  mold,  and 
in  making  casts  of  combs  it  is  best  to  warm  the  mold,  fill  each  half 
with  the  melted  mixture,  and  press  the  halves  firmly  together. 

The  comb  of  a  fowl  is,  of  course,  out  off  before  being  molded.  The 
artificial  comb  is  attached  by  applying  a  coat  of  the  gelatin  compound 
to  the  cranium,  warming  the  base  of  the  comb  with  a  hot  modeling 
tool,  and  immediately  pressing  the  comb  in  place. 

Mold  marks  and  other  imperfectious  are  to  be  removed  by  trimming 
with  sharp  scissors  and  running  over  the  pluses  with  a  warm  iron 
modeling  tool,  but  some  little  practice  is  needed  in  order  to  do  this 
well. 

By  slight  modifications  in  the  proportions  of  glue  and  water  and  by 
varying  the  method  of  manipulation,  casts  may  be  made  of  a  great 
variety  of  objects,  and  the  compound  is,  of  course,  equally  available 
for  gehitin  molds. 

It  must  be  l)orne  in  mind  that  the  addition  of  more  water,  while  in- 
creasing the  fluidity  of  the  melted  maas,  also  increases  the  amount  of 
shrinkage  of  the  cast,  since,  sooner  or  later,  the  water  must  dry  out; 
still,  in  most  instances,  a  small  amount  of  shrinkage  is  of  little  conse- 
(luence. 

Another  method  of  making  a  cast  is  to  fill  the  mold  with  small 
pieces  of  the  compound  which  have  been  melted  and  dried,  pla(?e  the 
mold  in  a  steam  oven  with  a  vessel  containing  a  littfe  water,  and  sub- 
ject it  to  a  continuous  heat.  The  moisture  pioduced  by  the  evaiK)rat- 
iug  water  furthers  the  melting  of  the  glue,  and  can  be  driven  off  by 
exposure  to  dry  heat.  The  objection  to  this  method  is  the  rapid  de- 
terioration of  a  plaster  mold  under  long-continued  heating,  but  where 
only  one  cast  or  a  few  are  to  be  made  tliis  is  of  no  consequence. 

While  this  is  the  best  method  of  heating  a  mold  and  keeping  it 
warm,  it  can  be  done  successfully  by  using  a  deep,  open  pan  containing 
2  or  3  inches  of  sand. 

In  making  large  casts,  or  even  those  of  moderat-e  size,  a  wooden 
block  or  core  may  be  used  not  only  as  a  matter  of  economy,  but  to 
permit  the  more  rapid  drying  of  the  mass,  to  lesson  the  cliance  of 
shrinkage,  and  to  give  a  firm  base  for  the  attachment  of  supports. 
Thin  casts,  like  the  wattles  of  a  ^owl,  may  be  strengthened  with  wire 
cloth  or  with  bolting  cloth. 

A  ground  color  may  be  given  to  gelatin  <'aKts  by  tlie  use  of  dry  or 
tube  colors,  but  in  either  case  the  coloring  matter  should  be  thoroughly 
mixed  with  tlie  glycerin  before  this  is  added  to  the  melted  glue. 

Molds  should  be  sliellacked  an<l  oiled  before  using,  a^s  in  making 
jdaster  casts,  and  it  may  be  said  that  an  ojitmeal  i)ot  of  the  glazed 
ironware,  known  as  *•  granite  ware,"  makes  an  excelleiit  gluepot. 
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CATALOGUE  OP  THE  CRABS   OF    THE    FAMILY   MAHD^    IN   THE 
U.  S.  NATIONAL  MUSEUM. 

BY 

Mary  J.  Rathbun, 

Department  of  Marine  Invertebrates, 
(With  Plates,  iii-viii.) 

In  the  following  catalogue  the  same  general  i)lau  ha«  been  followed 
as  in  the  author's  "  Catalogue  of  Periceridai"  published  in  the  Proceed- 
ings of  the  Museum  for  1892,  No.  901.  Ot  the  34  known  genera,  but 
19  are  represented  in  the  coHection  and  by  39  species  only.  This 
includes  one  new  genus  and  5  new  species  described  below.  Of  the  39 
q)ecie8,  6  are  European;  17  are  Korth  American,  of  which  7  are  found 
only  on  the  east  coast,  and  8  on  the  west  coast,  while  2  extend  by  the 
way  of  the  Arctic  Ocean  from  the  Atlantic  to  the  Pacific;  1  species 
is  from  the  e^st  coast  of  South  America,  2  are  confined  to  Japan, 
while  13  are  found  in  various  localities  throughout  the  Indo-Pacific. 
At  the  close  of  the  catalogue  a  list  of  100  species  and  varieties  not  in 
tlie  collection  is  given  in  the  hope  that  they  may  be  obtained  in  the 
future  through  gifts  and  exchange. 

In  an  appendix  are  added  descriptions  by  Dr.  William  Stimpson  of 
Maiidse  collected  by  the  North  Pacific  Exploring  Expedition.  Illus- 
trations of  2  species  not  hitherto  figured  are  published,  the  original 
drawings  having  been  enlarged  by  Mr.  A.  H.  Baldwin,  who  furnished 
also  the  other  drawings  for  this  catalogue. 

MAIID^. 

Maioid  brachyurans  with  eyes  retractile  in  distinctly  defined  orbits 
which  are  often  more  or  less  incomplete  below  or  marked  with  open 
fissures  in  their  upper  and  lower  murgins.  Basal  antennal  joint  always 
Biore  or  less  enlarged. 

KEY  TO  si:bfamilies. 

A'  Carapace  uauaUy  subtriangiilair.  Rostrum  wcU  developed.  Anterior  legs  Id  male 
QsnaUy  enlarged ;  fingers  not  excavate  at  tips Maxinm 

A'  Carapace  broadly  triangular  or  oval  or  nearly  circular.  Rostrnm  very  short  or 
obsolete.  Anterior  legs  in  male  small^  slender;  fingers  usually  excavate  at 
tips Srhizophiy  since 
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64  CKAliS    OF    FAMILY    MAIID^E RATHBITN. 

A'"  Carapace  suhobloiig.  Rostrum  vertically  or  nearly  vertically  defloxctl,  usually 
broadj  lamellate.  Fiuji^ers  acute  at  tips.  Ba^al  antennul  joint  very  much  en- 
larged.   Eye  peduQclefi  long;  genic.ulated,  and  laterally  projecting.. ificij^pttia* 

KEY  TO  GENERA. 

Maiina\ 

A'  Rostrum  vertically  compressed  and  bilid  or  notched  at  the  extremity.    Orbits 
shallot  and  very  open  above;  eyes  when  retracted  visible  from  above;  eye 
peduncles  short  and  thick. 
B'  Ambulatory  legs  extremely  long  and  slender. 

C  (Orbits  with  two  fissures  above  and  below ) Eyena 

Q"  (Orbit«  with  one  ibsure  above  and  below) Chorilibinia 

h"  Ambulatory  legs  of  moderate  length. 
C  Ambulatory  legs  with  the  merus  joints  dilated  in  winglike  expansions. .  Ilcmus 

C"  Ambulatory  legs  compressed  and  flattened ChionceceUs 

C"  Ambulatory  legs  subcylindrical. 

D'  Second  joint  of  antenna  dilated Hyas  - 

!>"  Second  joint  of  antenna  slender,  suboylindrical. 

E'  Rostrum  with  lateral  margins  involuted Ccrlocerus 

11."  Rostrum  with  lateral  margins  not  involuted Herbstia 

A"  Rostrum  composed  of  two  more  or  less  distinct  divergent  spines.    Orbits  deep; 
eyes  when  retracted,  concealed ;  eyes  small ;  eye  peduncles  Blender. 
B'  Orbita  large,  directed  forward,  usoally  very  incomplete  below ;  upper  margin 
usually  prominent,  with  two  deep  fissures  and  long  spines. 

C  Flagellum  of  antenna  arising  within  the  orbital  cavity Maia 

C"  Flagellum  of  antenna  arising  within  the  orbital  margin,  and  separated  from 
the  cavity  of  the  orbit  by  a  narrow  process  of  the  basa>  joint. 
D'  Carapace  pyriform. 

E'  (Rostral  spines  short) Pkycodes* 

E"  (Rostral  spines  long) Ophpisa 

D"  Carapace  subtriangular. 
E'  Merus  joint  of  outer  maxillipeds  notched  for  the  insertion  of  the  next 
joint. 

F'  Ambulatory  legs  spinose ChlonnMes 

V"  Ambulatory  legs  unarmed Paramithrax 

B"  (Merus  joint  of  outer  maxillipeds  with  anterior  margin  Q.ntiTG)Acanthophry8 
B"  Orbits  small,  directed  outward.    Orbital  margin  not  prominent,  with  one  or 
two  hiatuses  above  and  one  below. 
C  First  ambulatory  legs  very  long. 

I)'  Spines  of  rostrum  with  an  accessory  spiiiule  near  the  extremity Naxia 

V"  Spines  of  rostrum  without  an  accessory  spinnlo. 
£'  Basal  antennal  joint  narrow,  with  or  without  a  si)ine  at  the  antero- 

extemal  angle Jlyastenus 

E''  (Basal  antennal  joint  dilated  and  unarmed  externally,  unidentate  poste- 
riorly and  in  the  mi<ldle) Lepidoruucia 

C"  First  ambulatory  legs  of  moderate  length. 
D'  Praiocular  8pine  present. 

E'  Rostral  spines  parallel  or  in  contact  to  near  their  extremities Pisa 

E"  Rostrnl  spines  divergent. 

F'  Clielipeds  much  smaller  than  the  ambulatory  legs Lepteces 

F"  ChelipedH  as  large  as  the  ambulatory  legs 

G'  Ambulatory  legs  armed  with  spines yibilia 

G'^  Ambulatory  legs  unarmed. 


''There  is  some  doubt  as  to  the  ]>ropcr  position  of  thiSigenus.      t 
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H'  Second  and  third  joints  of  antennt©  dilated Scyra 

H"  Second  and  third  joints  of  antonnai  not  diiatqd. 

K'  (Palms  elongated) Sotolopas 

K"  (Palms  robust) Hochinia 

D"  Pr»ocular  spine  absent. 
E'  Basal  antennal  joint  elongated,  its  distal  portion  visible  from  above. 

Pelia 
E"  Basal  antenual  joint  with  its  distal  portion  not  visible  from  above. 

F'  (Spines  of  rostrum  subparallel) PisoUhs 

F"  Spines  of  rostrum  laminate  at  biuso,  slightly  divergent Eurtjnome 

F'"  (Spines  of  rostrum  deflexed) Midppoides 

Schizophrysinw,  * 

A'  (Fingers  acute  at  tii>s) TimuoHolue 

k"  Fingers  excavate  at  tips. 

B'  Spines  of  rostrum  with  oiio  or  more  accessory  sj)iiies Svhizophrys 

B"  (Spines  of  rostrum  simpl») Cyclcuc 

MicippUuv, 

\'  Orbits  very  incomplete,  dotlned  above,  open  b<;l(>\v. 
B^  Orbits  tubular. 

C  (Prasocular  spines  small) Crlocarcinua 

C"  (Pra»ocular  spines  nmch  eiilarjj;^e<l ) Pid'ocerus 

h"  Orbits  not  tubuhir Paeudomicippa 

A"  Orbits  narrowly  oval,  well  defined Micippa 

A!"  (Orbits  scarcely  defined  either  above  or  below) Paramicippa 

KEY  TO  SPEC  IKS  KXAMINKI). 

Heinus, 

Ambulatory  legs  with  the  merus  joints  dilated  in  wiuglike  expansions  . .  .a-istulipea 

Hym. 

A' Carapace  subtri angular;  hepatic  region  not  dilated  laterally.     Basal  antenna! 

joint  subtriangular araneus 

A"  Carapace  lyrate ;  hepatic  region  dilated  laterally.     Basal  antenual  joint  with 
8id€»s  nearly  parallel. 
B'  Posterior  angle  of  hepatic  projection  rounded.     Basal  antennal  joint  without  a 

large  tubercle  at  the  antero-extemal  angle coarctatus 

B"  Posterior  angle  of  hepatic  projection  subacute.     Basal  antennal  joint  with  a 
large  tubercle  at  the  antero-extemal  angle lyratua 

Ckioficecetes. 

A'  Carapace  tnberculose ;  branchial  regions  ilattened opilio 

A"  Carapace  spinose ;  branchial  regions  dilated tanneri 

Herhstia. 

A'  Inferior  orbital  margin  not  toothed.     Lc«;s  not  spinose condyliatq 

A"  Inferior  orbital  margin  toothed.     Legs  spinose ( Herbsliella)  camptacantha 


*Thegenns  Pleuropkricua,  A.  Milne  Edwards,  which  Miers  places  in  this  division 
<»f  the  Maiidse,  is  classed  by  Ortmann  among  the  Corystoidea. 

Proc.  INT.  M.  93 5 
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66  CRABS   OF   FAMILY    MAIID^E RATHBUN. 

CceJoceriis. 
Carapace  with  six  median  spines yrandis 

Maia. 

A'  Carapace  spinose  above.     Chelipeds  in  male  enlarged aquinado 

A"  Carapace  tuberculose  above.     (Uielipeds  slender veiTucosa 

Paramithrax. 

A' Chelipeds  in  male  enlarged;  hand  comxiresHed;   carpus  with  two  longitudinal 

ridges,  tfie  outer  usually  oblique Subgenus  raramithrax 

B'  Cari)U8  with  inner  ridge  smooth peronii 

B"  Carpus  with  ridges  spinulose edtoardsii 

h'"  Carpus  with  inner  ridge  cut  into  lobes latreillei 

B""  Carpus,  including  ridges,  granuloso sternocostulaiua 

A"  Chelipeds  in  male  elongated;  hand  anil  carpus  subcylindrical;  carpus  not  ridged 

Subgenus  Lepiomiihrax 

B'  Carapace,  merus,  an<l  carpus  spiuulose , aii»tralis 

B"  Carapace,  merus,  and  carpus  covered  with  fattened  tubercles longimanus 

Chlarinoidea. 

A'  Rostral  horns  bifurcate apatidifcr 

A"  Rostral  horns  not  bifurcate longiapinus 

Pisa. 

A' Chelipeds  iiv male  with  palms  dilated;  lingers  arched,  and  meeting  only  at  the 
ends tetraodon 

A"  Chelipeds  in  male  with  palms  elongated,  slender;  fingers  almost  straight,  and 
meeting  along  their  inner  edges tribulm 

Lepfec&f. 

Chelipeds  much  smaller  than  the  ambulatory  legs arnatua 

hyaaienua, 

A'  Carapace  smooth  above,  two-spino<l.     Pneocular  angle  subacute diacanihua 

A"  Carapace  nearly  smooth  above,  tlirec-spined.  Pneocular  angle  obtuse. . canbhteua 
A'"  Carapace  tuberculose  or  spinulose.     Pr.Tocular  angle  with  a  sharp  spine. 

B'  Subhepatic  region  Avith  a  prominent  spine Hyaalenus,  sp. 

B"  Subhepatic  region  without  a  prominent  spine lonffipea 

Naxia. 

Carapace  covered  with  strong  spines.  Rostral  bonis  }>arallel  for  half  their  length 
robUIardi 

Scyra. 

Carapace  with  a  tubercle  at  the  postero-lateral  angle acutifrotia 

Euvynome, 
Carapace  triangular.    Legs  spinuliferous.     Superior  orbital  lissunyopon  ...i^aapera 
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PcHa. 

A'  Hands  in  malo  with  margins  tapering  to  tho  fingers,  which  have  their  edges 

meeting  throughout .• pacijiva 

A"  Hands  in  m:ilo  with  margins  subparallel;  (ingcr.s  g.ipiug  at  base. 
B'  Basal  an t«nnal  joint  with,  its  distal  half  visible  from  above. 

C  Rostrnm  moderately  deflexed muiica 

C"  Rostrum  strongly  deflexed rotunda 

B"  Basal  anteunal  joint  with  only  its  extremity  visible  from  above Pelia,  sp. 

Xibilia. 
Ambulatory  legs  armed  with  spines ti'inac^a 

Schizoj)hryft. 

Carapace  covered  with  granules  and  small  spines aapera 

'    Pseudomicippa. 
Carapace  with  prominent  tubercles.     Sternum  without  granulated  crests  .  ..varians 

Micippa. 

A'  Rostrum  terminating  in  four  spines maacarenica 

A"  Rostrum  t^^rminating  in  two  lobes. 

B'  Lobes  rounded  externally,  with  the  autero-internal  angles  acute spinosa 

B"  Lobes  narrow  or  spinous thalia 

Hemas  cristulipes  A.  Milne  Edwards. 

Miss.  Sci.  an  Mexique,  ])t.  5,  I,  p.  88,  i>l.  xvi,  fig.  1,  1875.  Miers,  Jour.  Linn.  Soc. 
London,  xiv,  p.  654,  1879.  Aurivillins,  K.  Sv.  Vet.-Akad.  Hand.,  Bd.  23,  1,  p. 
4r»,  pi.  3,  fig.  6,  1889. 

Off  Cape  Catocbe,  Yucatan,  lat.  22o  07'  30"  N.,  long.  87o  06'  W.^  21 
fathoms,  white  rock,  coral ;  station  2363,  U.  S.  Fish  Commission  steamer 
AlbatrosSj  1885;  one  female  (15167). 

Length,  7;  greatest  width,  5.7»°"\ 

Previously  recorded  from  the  Gulf  of  Mexico  and  Central  America. 

Hyas  araueuB  (Linnd). 

Cancer  araneus  Linn<^,  (Syst.  Nat.,  ed.  12,  p.  1044,  1766). 

Haas  arancuH  Loach  (Mai.  Podoph.  Brit.,  pi.  xxi  A,  1815) ;  Trans.  Linn.  Soc.  London, 
XI,  p.  328,  1815,  and  synonymy.  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vii, 
p.  179,  1860.  Packard,  Mem.  Boston  Sor.  Nat.  Hist.,  i,  p.  302,  1867  {aranca), 
.  Smith,  Trans.  Conn.  Acad.,  v,  p.  43,  1879.  Carrington  and  Lovett,  Zoologist 
(3),  V,  p.  414,  1881.  Miors,  ChaHengcr  Kept.,  Zool.,  xvir,  p.  47,  1886  (aravca), 
and  synonymy.  Scott,  6th  Ann.  Kept.  Fishery  Board  for  Scotland,  pt.  in,  p.  255, 
1888.  Anrivillius,  K.  Sv.  Vet.-Akad.  Hand.,  Bd.  23,  i,  p.  45,  pi.  1,  figs.  1-5, 1889. 
G.  Y.  and  A.  F.  Dixon,  Proc.  Roy.  Irish  Acad.  (3),  ii,  p.  30,  1891  (habits). 
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RECORD  OF  SPKCIMENS  EXAMINED. 

Bjonen's  Bay,  Spitzbergen,  7  to  10  fathoms ;  Dr.  Eckstein,  U.  S.  Navy,  U.  8. 8.  Alliance, 

August  10,  188L  (4514). 
Kielerbucht,  Qermany;  K.  Mobins  (3904). 
Hebrides;  A.  M.  Norman  (6317). 
Greenland;  Dr.  Pavy,  Ho wgate  Expedition  (3571). 
Disco,  Qodhavn  Harbor,  Greenland;  Ensign  H.  G.  Drosel,  U.  S.  Navy,  July,  1883 

(14990). 
Labrador;  W.  Henry  (16280);  L.  M.  Turner,  November,  1882  (5844). 
L'Ajise  au  Loup  and  Forteau  Bay,  Labrador,  15  to  25  fathoms,  sand,  kelp,  and  dirt; 

W.  A.  Stearns,  1882  (5242, 10031). 
St.  Johns,  Newfoundland;  U.  8.  Fish  Oonunission,  1885  (10138). 
Gulf  of  Maine;  U.  S  Fish  Commission  (3826). 

Gloucester,  outer  harbor,  Mass.,  8  to  10  fathoms;  U.  8.  Fish  Commission  (2867).    , 
Off  Cape  Cod,  Mass.,  45  to  106  fathoms;  U.  8.  Fish  Commission. 
Eastern  coast  of  New  England;  S.  M.  Johnson  and  Bro.  (3319). 
Northeast  coast  of  North  America;  U.  8.  Fish  Commission  steamer  Albatross,  1885 

and  1886: 


Cat. 
No. 


10218 
1U220 
10221 
10222 
10224 
10225 
10228 
10229 
10230 
10231 
10232 
10233 
lO^M 
10235 
10336 
10237 
10238 
10239 
10240 
10241 
10245 
10347 
11887 
11868 
11870 


Sta- 
tion. 


2431 
2437 
2438 
2439 
2444 
2445 
2446 
2452 
2461 
2463 
2464 
2465 
2466 
2467 
2467 
2468 
2472 
2474 
2490 
2492 
2496 
2503 
2698 
2699 
2701 


Lat.  N. 


43  00  00 
43  36  00 
43  36  00 
43  37  00 

45  59  00 

46  09  80 

46  20  00 

47  04  00 
45  47  00 
45  44  00 
45  40  00 
45  35  00 
45  29  00 
45  23  00 


45  11  30 
44  27  30 

44  28  30 

45  27  30 
45  22  00 
45  07  30 

44  22  30 

45  07  00 
45  04  00 
44  56  00 


Long.  W. 


50  47  30 
50  06  00 
5U  03  50 
49  56  30 
49  45  30 
49  48  30 

49  52  00 

50  48  00 
54  13  30 
54  27  00 

54  4100 

55  01  00 
55  24  00 
55  41  00 


55  51  30 
57  10  45 

57  10  45 

58  27  45 

58  43  45 

59  27  45 
61  00  15 
55  09  00 
55  23  00 
55  40  30 


Bottom. 


Fath.  Temp. 


129 
37 
37 
30 
39 
39 
40 


33.5 

35.8 

36.8 

37.8 

34.4 

33.5 

35.3 

29.7 

30 

30 

32 

30 

30 

35.8 


Materials. 


137  1 
133  j 

50  ; 

75  I 

47  I 

go 

72 

75  I 


33 
40 
40 


33.3 
32.2 
35 


y].  S.  bk.Sp 

cre.brk.  Sh.brk.St. 
Kii.S.bk.Sp.brk.Sh. 

wh.  S.  bk.  Sp 

wh.  8.  brk.Sk 

brk.Sh 

brk.Sh 

fne.gn.S 

fne.S.bk.  8p 

brk.Sh 

wh.bk.S.  brk.  Sh... 

bk.gy.  S 

Co 

ftie.  wh.  S.  bk.  Sp. . . 


ftie.bk.S 

cn.S.  G 

hrd 

G.P 

wh.S 

cm.  yl.  S  P., 
P.. 


Ky.S.bk.Sp.P.. 
gy;s.*bk."Sp.V!; 


Date. 


Juno  23 
24 
24 
24 
25 
25 
25 
26  I 


£emark8. 


Abundant. 
Abundant. 


July    3  I 

3     Abundant. 

3 

3 

3 

3 

3 
4 

4 

6 

6 

6 

7 

Aug.  22 

22 

22 


Abundant. 
Abundant. 
Sframstomacb  ofood. 


Abundant. 
Stomach  of  cod. 
Stomach  of  cod. 

Abundant. 


Gloucester  donations,  U.  8,  Fish  Commission, 
Grand  Bank  (3781). 
St.  Peters  Bank  (14456). 
Banqnereau,  60  fathoms. 

South  of  Banquereau,  250  to  350  fathoms ;  one  female  with  eggs  (3790). 
Off  Little  Hope  Light,  Nova  Scotia,  35  to  60  fathoms  (3783). 

The  largest  specimen  is  that  presented  by  S.  M.  Johnson  &  Bro.,  the 
exact  locality  unknown.    Len^^th  of  carapace,  94 ;  width,  72  millimeters. 

Besides  the  range  indicated  above,  this  species  has  been  recorded 
from  Prance,  Norway,  Iceland,  and  the  sea  of  Okhotsk,  by  various 
authors  (Smith,  loc.  cit.). 


Digitized  by 


Google 


^^1^1^'}  PROCEEDINGS  OP  THE   NATIONAL   MUSEUM.  69 


Hyas  coarctatns  Leacli. 


HifOi  coaretatM  Leach,  (Mala.  Podopli.  Brit.,  pi.  xxi  B,  figs.  1  and  2,  1815);  TraDS. 

Lion.  Soc.  London,  iLi,  p.  329,  1815.    Leidy,  Jour.  Pliila.  Acad.  (2),  in,  p.  17, 1%5. 

HtimiMon,  Boeton  Jonr.  Nat.  Hist.,  vi,  p.  450, 1857.    Packard  loc.  cit.  (coarclata). 

Smith,  Bept.  U.  8.  Fish  Commr.  for  1871  and  1872  ( 1874 ),  p.  518 ;  Trans.  Conn.  Acad., 

7,  p.  43, 1879;  Kept.  U.  S.  Fish  Commr.  for  1882  ( 18^).  p.  347 ;  for  1885  (1887),  p.  826. 

Lockington,  Proc.  Cal.  Acad.  Sci.,  vii,  p.  65,  1876.    Carrington  and  Lovett, 

Zoologist  (3),  V,  p.  415,  1881.    Miers,  Challenger  Rept.,  Z<>r»I.,  xvii,  p.  48, 1886, 

(coaretaia),  and  synonymy.    Scott,  op.  cit.,  p.  256.    Anrivillias,  op.  cit.,  p.  46, 

pi.  1,  fig.  6. 
Hgas  latifront  Stimpson,  Proc.  Phila.  Acad.  Nat.  Sci.,  ix,  p.  217, 1867.     Lockington,  op. 

tit.,  p.  &4.    Smith,  Trans.  Conn.  Acad.,  v,  p.  45, 1879.    Murdoch,  Rept.  of  Exped. 

to  Point  Barrow,  Alaska,  p.  137, 1885.     Aurivilliiis,  op.  cit.,  p.  46,  (Greenland). 

Stiinpson's  species  latifranit  is  based  chiefly  on  the  shorter,  broader, 
less  acate  rostram,  the  closed  orbital  fissares,  and  the  broader  anterior 
portion  of  the  carapace  as  compared  with  coarctatm.  A  large  number 
of  spedmeus  fi'om  many  different  localities  along  the  Atlantic  and  Pa- 
eific  coasts  have  been  examined  and  the  following  observations  made: 
In  the  specimens  2  inches  or  more  in  length  from  the  Atlantic,  ranging 
from  Nova  Scotia  to  Greenland  and  from  shallow  water  to  81  fathoms, 
the  rostral  horns  are  short  and  blunt  and  the  orbital  fissures  are  closed, 
or  in  a  few  specimens  very  narrowly  open,  varying  in  different  indi- 
viduals from  the  same  locality.  The  width  of  the  anterior  portion  of 
the  carapace  is  from  0.76  to  0.87  of  the  branchial  width.  From  Bering 
Sea  and  the  Arctic  coast  of  Alaska  va^t  numbers  of  large  specimens 
have  been  obtained  by  various  collectors,  including  an  interesting 
series  from  off  Bristol  Bay  collected  by  the  Fish  Commission  steamer 
Albatross  during  the  summer  of  1890.  They  are  not  only  variable  in 
width,  but  the  orbital  fissures,  while  usually  closed,  are  not  uniformly 
80.  The  rostral  horns  are  always  rather  short,  broad,  and  obtuse. 
The  width  of  the  anterior  portion  of  the  carapace  varies  from  0.G9  to 
0.85  of  the  branchial  width,  the  narrowest  specimens  being  larger  than 
any  that  have  been  obtained  from  the  Atlantic.  The  two  series  of  largo 
specimens  from  the  Atlantic  and  Pacific  coasts  are  absolutely  indistin- 
guishable, as  the  minor  characters  mentioned  by  Stimpson,  the  swollen 
carapace,  the  number  of  tubercles,  and  the  obtuseness  of  the  angles,  all 
vary  with  the  individual. 

In  smaller  specimens  the  orbital  fissures  are  usually  open,  the  ros- 
trum proportionally  longer ,than  in  larger  forma,  and  the  anterior  width 
is  greater,  varying  from  0.86  to  0.92  of  the  branchial  width.  The  only 
European  specimens  which  I  have  at  hand  are  seven  from  the  Shet- 
land Islands  and  one  from  Kielerbucht.  The  former  are  from  1  to  1 J 
inches  in  length,  have  a  very  long  rostrum,  wide  orbital  fissures,  and 
are  of  medium  Avidth  anteriorly.  The  raerus  joints  of  the  ambulatory 
legsare  unusually  long.  This  form,  wh  ich  is  probably'  the  typical  coareta- 
ttf«,  we  find  reproduced  in  large  numbers  on  the  Atlantic  coast  of 
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North  America,  except  that  the  menis  joiiitH  are  rarely  as  long  Occa. 
sioiial  specimeiia  of  small  size,  however,  have  a  shorter  rostrum  and 
fissures  narrow  or  almost  closed.  Small  specimens  from  tlie  Pacific 
coast,  while  having,  as  a  rule,  the  orbital  fissures  open  (this  character 
being  present  even  among  Stimpson's  types),  mor;»>  often  exhibit  nar- 
rower fissures  than  do  individuals  from  Europe  and  Eastern  North 
America.  This  variation  of  many  of  the  small  Pacific  forms  from  the 
normal  type  is  of  no  special  significance,  as  the  same  variation  ociciirs 
even  on  the  Atlantic  side.  Specimens  from  Greenland,  three-fourths 
of  an  inch  long,  with  fissures  very  slightly  open,  are  identical  in  form 
with  others  of  the  same  size  from  Bering  Sea;  while  it  is  impossible  to 
separate  specimens  with  open  fissures  fouiul  on  Georges  Bank  from 
others  found  north  of  the  Ahiskan  Peninsula. 

Length  of  largest  specimen,  80;  greatest  width,  04.5;  length  of  cheli 
ped,  about  144  millimeters. 

The  following  tables  show  the  comparative  width  of  the  anterior  and 
posterior  portions  of  the  carapjice  in  various  males  from  the  Atlantic 
and  Pacific  oceans : 

ATLANTIC. 


Locality. 


Groenland 

station  24G0 

Ariciint.  Nova  Scotia 

Labnulor 

Station  2455 

Shetlnnd 

( )tr  Capo  Cod •- 

Off  Georges  Bank 

Uo 

Off  Ca]»c  Ann 

Grand  Manau 

PACIFIC 

Station  3251 

Nfirton  Sound 

Station  3248 

IMover  Bay 

Birin/r  Sea  (type  of  lati/ronu) 

Plover  Bay . .  .* 

Station  3251 

Do 

Plover  Bay 

Bering  Sea  (type  of  latifrons) 

IMover  Bay . . .' , 

Station  3281 

Station  32X8 

Station  32S2 

Bering  Strait 


Branchial       Hepatic 
width.  width. 


Katio  of 

bnincliial 

tohejmtie 

width. 


48.  .5 

37 

.76 

48 

39   : 

.81 

43.5 

37   - 

.85 

33.  5 

27 

.8 

32 

28   , 

.87 

22.5 

18.5  ' 

.82 

10 

16. 7 

.88 

19 

16.5 

.87 

17 

15.6 

.92 

16 

14   1 

.87 

12 

10.8  1 

.9 

10.5 

9 

.86 

64.5 

44.5 

59.3 

43 

57. 3 

42 

54 

41 

53.  5 

44 

37.5 

31 

36 

28.5 

29.5 

24 

28. :{ 

24   ' 

27 

23   1 

22 

20  : 

18.5 

16.5  , 

17 

15 

15.5 

13.5 

15.5 

14 

13 

12 

1:  .69 
1:  .72 
1:  .73 
1:  .76 
1:  .82 
1;  .83 
1:  .79 
1:  .81 
1:  .85 
1:  .85 
1:  .91 
1:  .89 
1:  .88 
1:  .87 
1;  .9 
1:  .92 
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RECORD  OF  8PKCIMEXS  RXAMINBD. 

Shetland;  A.  M.  Norman  (6319,  9060). 
Kielerbaclit,  Germauy;  K.  Mubius  (16386). 
r.  S.  Fish  Comniission : 

Oif  Chesapeake  Bay,  18  to  373  fathoms. 

Off  Martha's  Vineyard,  26  to  158  fathoms. 

Off  Nantucket  Shoals,  18  to  62  fathoms. 

Off  (reorges  Bank,  35  to  906  fathoms. 

Le  Have  Bank,  45  fathoms. 

Off  Cape  Cod,  Massachusetts,  16  to  90  fathoms. 

Massachusetts  Bay,  45  to  90  fathoms. 

Oft'  Cape  Ann,  Massachusetts,  7  to  42  fathoms. 

Gulf  of  Maine,  23  to  98  fathoms. 

Grand  Manan,  New  Brunswick. 

Off  Halrfax,  Nova  Scotia. 
Arichat  Harbor,  Cape  Breton,  Nova  Scotia,  30  fathoms,  stomach  of  cod ;  W.  A.  Steams 

(15289). 
Henley  Harbor,  Labrador,  shallow  water;  W.  A.  Stearns  (5240). 
Greenland;  Dr.  Pavy,  Howgate  Expedition  (5239). 
Disco  Harbor,  Greenland;  Ensign  H.  G.  Drese],  U.  S.  Navy,  (ii-eely  Relief  Ex)>edi- 

tion  (139S8). 
Lat.  l(h  2(y  N.,  long.  56-  W.,  90  fathoms;  Ensign  C.  S.  McClain,  V.  S.  N.,  U.  S.  S. 
Jlert  (13759). 

Stations  of  the  l^  S.  Fish  Commission  steamer  Albatross^  1885  and  1886: 


Cal. 

1 
'Sta-  1   T»*  XT 

T  ^««     \\T 

Temp. 

30 

36'" 

30 

30 

35  "' 
34.8 
43.6 

br.  S. 
G 

Bottom. 

Mat«*rialM. 

Date. 

}io.    ti<m.|                                        Pj^jj, 

-       

loaoe 

oil!             O       1       II 

2455  47  21  00     51  38  30         81 

2456  47  29  00  1  52  18  00         86 

June  26 

1QQ09 

July     2 

10212  '  2460     45  50  00  ;  54  06  00         67 

Co.... 

Sh 

10213  t  2463  ,  45  44  00     54  27  00         45 

1 

3 

16287     24eC     45  29  00  ]  55  24  00  :    '67 

3 

10214  ,  24!M)     45  27  30 

58  27  45  '       50 

59  46  45         65 
61  00  15         47 
63  18  00         43 

(J.P.. 

0 

10215  ,  2498     44  54  00 

fine  br 
P 

s 

G 

10216     2503      44  22  30 

7 

10217     2509     44  30  00 

era.  S 
S.G.  b 

cy-  s. 
gy.s. 

8 

10248     2525     41  49  00  '  65  49  "0         72 

rk.  Sb  . . . . 

13 

11872     2692     46  50  00  •  44  35  00 
U873     2694      46  52  30  ,  44  54  30 

73 
86 

ftml.  bk.  S 
l>k.Sp...- 

t 



Aug.  11 

Arctic  and  Pacific 

Oceans : 
Locality. 



Deptb. 

Cat. 
Ko. 

Materialfl. 

Cnlloctor. 
U.  S.  Signal  Sit  vice. 

7i52 
7878 

Cap©  Smyth,  Alaska 

10  milr^N  wrat  nfPnint  PninlcliTi 



Bt'iicb. 
134 
19 
31 
26 
25 

P  S  brie  sii 

U730    7P  02'  00"  N..  157°  46'  00" 
U728  .  660  07'  00"  N.,  168^  26'  37" 
1^90     65<^  49'  15"  N.,  1600  04'  30" 

W... 

n  «  I*  a  r^r>fiv{n 

W.... 

Do 

W.     . 

Do 

14?J9  .  Off  Point  Hone 

Alaaka. . 

Do 

14732 
11738 

'  A  rctic  Ocean . . 



Do 

Off  Cane  Sabine.  AliiHlca 



is" 

10 
23 
13 
17 
10-25 
15-20 

(i 

W.  H  ball 

14743  ;  eeP  4.V  OO"  N.,  1660  35'  00"  W. . . 

s , 

Do. 

14739  1  Cape  Prince  of  Wales,  Alaska.. 

M 

Do 

14737    IWrine  Strait 



(J 

Do. 

14741     12  mi^s  caBt  of  Kincrs  Isl 
14740    Plover  Bav,  Siberia  . .... 

and... 

M 

Do 

Do. 

5241     do..: 

Do. 
Dr.  R.  Wbite 

14744     East  Cape.  Sib< 
14735    63O37'00"N..  1 

U734  ,  62°  54'  00"  N.,  1 

aria. 

65^  19' 00"  W... 
66o38'fi0"  W.   .. 

12 
22 

Lieut.    George     M. 
Stoney,U.  S.  Navy. 
D<i 

UT33  '  fll)o  22'  00"  N.,  1C80  45'  00" 

W . . . . 

Do 

21«0    BeriugSea(tyi 

Hia  of  lati/i 

'om) . . 



-- 

North     PnciHc    Ex- 
ploring Expedition. 

1        /-^  /-^/^^  1  r-> 

Uigiti 
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Bering  Sea;  T.  S.  Fish  rommissiun  Steamer  AlbatroaSf  1890  and  1891 : 


Cat. 
No. 

Station. 

Lat.  N. 

Long.  W.  1 

15870 

3246 

58  26  30 

161  36  O'd 

16K71 

32-18 

58  34  15 

102  22  00 

15872 

3250 

58  11  30 

163  02  45 

15873 

3251 

57  35  50 

164  05  00 

15874 

3252 

57  22  20 

164  24  40 

15875 

3253 

57  05  50 

164  27  15 

15876 

3278 

56  12  30 

162  13  00 

15877 

3270 

56  25  40 

102  39  15 

15878 

3280 

56  27  00 

162  08  00 

15879 

3281 

56  14  00 

161  41  15 

15880 

3282 

56  30  45 

161  50  15 

15881 

3283 

56  28  00 

101  10  :iO 

15882 

3284 

56  16  30 

16  1  53  00 

15883 

3286 

56  39  30 

100  20  00 

15884 

3288 

56  26  30 

Ui{)  00  00 

15K85 

3201 

66  58  30 

159  11  00 

15886 

3292 

57  14  00 

150  35  00 

15887 

3293 

57  30  00 

150  3:t  00 

15K88 

3294 

57  16  45 

159  03  30 

15880 

3297 

57  38  00 

150  07  30 

15890 

3302 

57  45  45 

160  12  15 

15891 

3303 

57  27  00 

160  2  i  30 

16893- 

3304 

58  02  30 

ICl  i:i  45 

15892 

3305 

57  51  30 

161  40  00 

15894 

3306 

57  24  30 

161  17  00 

17077 

3438 

57  00  30 

170  22  30 

17078 

3439 

57  00  00 

170  35  00 

Bottom. 


Fatli. 


29J 

36 

47 

41 

36 

30 

53 

30 

25 


Tonip. 


38 

43 

40.2 

37.5 

44.8 

35 

38.8 

37 

41 


Material. 


38.2 
40.3 
43 
41  5 


15 

45.5 

26 

41.2 

32 

30 

40 

30 

41 

26 

41.5 

30 

40.2 

3.'i 

39.5 

28 

23 

4i.8 

33 

38.9 

20 

41 

44 

G 

Ibe.  |gy.  S.  G 

fno.  ffv.  S' 

bk.M 

M.  S 

fne.  gy.  S 

fne.  gy.  8 

fno,  py.  8 

ffv.  S.  bk.Sp.... 

fne.  S.  gn.M 

fne.  gy.  S 

fncG 

ftie.  gy.  S.  Sh.  Gr 

bk.  O 

bk.  S.  G 

bk.  S.  G 

fue.  gy.  S 

bk.  It 

§ys.-. 

nie.gy.  S 

bk.S 

fno.  gy.  8 

fno.  gy.  S 

ftic.  gv.  S 

fne.  gv.  8.  8h 

fno.bk.8 


1 
Date. 

Hcniarks. 

Jane  9 

Abundant. 

28 

Do. 

2rt 

28 

28 

29 

Do. 

20 

29  , 

July  17  1 

Do. 

17 

Do. 

18 

18 

18 

18 

19 

21 

21 

Do. 

21 

22 

22 

Do. 

Ang.    3 

3 

Hyas  ]5rratUB  Dana. 

Plato  III. 

Amer.  Jour.  Sci.  (2),  xi,  p,268,  1851;  Crnat.  U.  S.  Expl.Expecl,  i,  p.  86,  pi.  i,  fig.l, 
1852.  Stimp8on,  Jour.  Bo.ston  Soc.  Nat.  Hist.,  vi,  p.  450, 1857.  Luckington,  Proc. 
Cal.  Acad.  Sci.,  vii,  p.  64, 1876.    Miors,  Challenger  Kept.,  Zool.,  xvii,  p.  47, 1886. 

liarge  specimens  of  this  species  show  characteristics  soraewbat  differ- 
ent from  tlie  example  figured  by  Dana.  The  carapace  is  very  broad 
posteriorly,  strongly  tuberculate.  The  tubercle  at  tbe  middle  of  tlie 
posterior  margin  is  large  and  rounded.  There  is  a  subacute  tubercle 
on  the  posterior  margin  of  the  wing-like  expansion.  The  tubercle  at 
the  an tero- external  angle  of  the  basal  antennal  joint  is  large,  smooth, 
and  constricted  at  base.  Chelipeds  long  and  strong;  merus  and  carpus 
tuberculate;  merus  with  a  ridge  of  hirge,  irregular  tubercles  above; 
hand  slightly  compressed,  roughly  granulate,  ridged  above.  Ambula- 
tory legs,  slightly  pubescent  except  the  diuityls,  which  are  densely  so. 

IHmenftionfi  of  Ihrcr,  larpeat  males. 


Cat. 
No. 


Length. 


5872 
.V243 
1&U22 


Hraiicliinl 
width. 


^.l 


I(K) 
H5 


HO  I 
78  I 


Kop:iti<' 
width. 


49.5 


Li^nfftli 

of  <-h«'lipcd, 

iiboiit- 


2t)0 
200 


Loiijfth  of 

ft  I'M  t  ainhii- 

hitory  lep, 

almiit — 


L<*nf;th  of 

fourth  nnibii- 

latory  leg, 

alioot — 


189  I 
189 
129  1 


134 
132 
«9 


The  collection  in  the  Museum  ranges  from  the  extreme  end  of  the 
Aleutian  Islands  eastward  and  southward  to  Puget  Sound.    Stimpson 
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siiys  this  species  '•  inbabits  deep  water  on  the  coast  of  Oregon,  where 
it  was  found  by  the  Ignited  States  Exploring  Exi)edition.''  Dana,  on 
the  contrary,  in  describing  the  Crustacea  from  that  expedition,  records 
this  species  only  from  Puget  Sound. 


RECORD  OF   SPECIMENS   EXAMINED. 


Ct. 
Xo. 


Localit)'. 


Fathoms.  I  Materialn, 


14720 
U721 
14726 
14T67 
14722 
14734 
^2504 
14718 
14727 
14719 
12510 
l4?iS 
I47GB  , 
5243  ' 


Chichaeoff  Harbor,  Attn 

Kyska  Harbor 

CoDRtantino  Harbor,  Aiiicliitka. 

Bay  of  lalanda,  Aclakh 

Captains  Harbor,  Uoalaska 

Befkoffsky  Bay 

Port  Levaaheff 

Coal  Harbor,  Un^a 

Chaiafka  Cvvo.  Kadiak 

Off  Marmot  Inland 

Kachekmak  Bay,  Cook'n  Inlet.. 

Port  Etches 

Sitica  Harbor 

Wrangel 


6-7 
7-14 

9-16 
25-75 
1&-25 


S.G  ... 

S 

S.  Si  . . . 
&M... 

era. S . . 
Sh.Gr. 


8-9    I  S.8tM. 
ia-14     S.  M  . . . . 


2(M0     Hdy.M. 

5-18  I  -G.  St. . . 

15  {  G.M... 


14M1     Nakat  Harbor. 


5672 
1G279 

5777 
157W 

1S5J9 

15541 


Port  Wrangel 

Steamer  JJay 

Menziea  Bay.  Discovery  Passage,  B.  C. 
Victoria,  B.  C 


C  ,  soft. 


Kadiak,  Alaska 

Port  Townaend,  Wash. 


Collector. 


W.H.Dall. 

...do 

...do 

...do 

...do 

...do 

...do 

...d«> 

...do 


...do 

...do 

...do 

Dr.  W.  H.  Jones, 

U.S.  Navy. 
Lieut.  Commander 
H.E.  Nichols,  r. 
S.  Navy. 

— do 

...do 

....do 

Dr.  C.  F.  Now- 

oombe. 
U.  S.   Finh  Com- 
mission. 
...do 


Remarks. 


Abundant. 


Do. 
Do. 


Do. 


Stations  of  the  U.  8.  Fish  Commission  steamer  Albatross,  1888  and  1890: 


Cat. 
No. 


Station.  '    Lat.  N. 


Long.  W.    I 


Bottom. 


15531 

15533 

1S632 

I3M7 

15»42 

15534 

1S53S 

13543 

1553g 

15540 

15896 

1S336 

15417 

IStSS 

15899  1 

15000 

15001 

ISMIS 

15003 

15004 

15906 

15000 

IWT 

15000 

i5:iCo 

15910 
I501I 
1S012 
1S013 
1S9I4 
15015 

isno 

15017 
ISOU 


2841 
2842 
284.3 
2»44 
2847 
2»*H 
2»40 
2851 


3213  < 
3216 
3219 
3220 


3231 

3232  . 

3233  I 

3235  i 

3236  I 
3241 
3257  I 
3258 
32S9 
3267 
3272 
3277 
3278 
:i279 
3200 


54  18  00 

54  15  00 
53  56  00 

53  56  00 

55  01  00 
55  10  00 
55  16  00 

54  55  00 

55  15  00 

56  55  00 

57  00  00 

58  07  00 
58  05  00 
54  10  00 
54  20  30 
54  14  00 
54  15  OU 
54  20  00 
54  26  15 

58  :;5  oi) 

5K  31  30 
!i8  23  45 
58  16  30 
.58  11  00 
.58  38  30 
54  49  00 
54  48  00 

54  40  50 

55  23  30 

56  31  40 

55  .'W  45 

56  12  30 
56  25  40 
56  27  00 


165  55  00 
160  03  00 
165  56  00 
165  40  00 
160  12  00 
160  18  00 

160  28  00 

150  52  00 
159  37  00 
153  04  00 
153  18  no 

151  36  00 
150  46  00 

162  57  30 

163  37  00 

164  35  00 
105  06  00 
l«i  30  00 

165  .T2  00 
157  28  SO 

157  34  15 
ir»7  42  45 

158  13  00 

158  05  30 

159  Xi  30 
165  32  00 
165  13  30 
165  05  30 
163  29  00 
163  07  00 

161  46  30 
16-i  13  00 

im  ;{9  i:» 

162  OK  OU 


Fath. 

Temp.  1 

50 

41 

72 

41 

45 

43.5 

54 

42 

48 

42 

110 

41 

60 

43 

:i5 

44.8 

58 

41.8 

00 

42.8  { 

1    GO 

44 

1    08 

^ 

Mat4'rial8. 


Date. 


41  ,. 

01  I. 
50 

:{4 
:a   1 

12  . 
10?.  . 


44.0 


:i8 


39.7 
39 


P 

P 

brk.Sh.P 

Ky.S 

gn.  M  •  . 

Ky.  S.  brk.  Sh  . , 

bk.S 

bk.S , 

gn.M  

ey.  S.bk.sp  . 
brk.  Sh.  gv.S. 
bk.S....:.... 

bk.S.  M 

bk.S.  (J 

(J.brk.  Sh... 
bk.  S.P.Sh... 

bk.  P 

S 


14^ 

14 

HI 

70 

41 

32 

31 

18 

47 

41 

M 


38 
39 

:» 

40.  C 

41 

42 

43.2 

AH.  « 

37 

41 


P.  St 

S.  P 

bk.S 

(i.S.  Sh  ... 

bk.  M 

try.S.G.... 
»»k  S.  (}  . . .  - 
bk.S.G.... 

bk.S 

bk.rd.S... 

(I.S.  U 

Inc.  jjy.S  .. 
ftif.  ti'y.  S  . . 
fiie.  jiy  S  . . 


Kemarks. 


Jiilv  23 

*  23 
28 
28 
31 
31 

Aug.   2 

4 

10 

10 

Aag.  22 

**22 

May  21 

21  , 

22 

22  ' 
22 
22 

Jane  2 
2 
2 
7 
7 
8 
24 
24 

•  24 
25 
27 
28 
28 
28 
28  I 


Abundant. 


Do. 


Do. 
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StationH  of  the  U.  S.  Fiali  CommiHsioii  steamer  Albatross,  1888  and  1890— Continued. 


Cat. 
No. 


1S919 
15920 
15021 
15022 
15923 
15924 
15925 
15926 
15927 
15928 
15029 
15930 
159:a 
15038 
15932 
15933 
'15034 
15035 
1593C 
15937 


Slat  ion.  I  l.at.  N. 


3281 
3282 
328;J 
3284 
3286 
3288 
3201 
3202 
3203 
3204 
3206 
3300 
3301 
3302 
3300 
3311 
3313 
3310 
3320 
3335 


56  14  00 
56  30  45 
5G  28  00 
no  10  30 
5G  30  30 
56  26  30 

56  58  80 

57  14  00 
57  30  00 
57  10  45 

57  20  30 

58  12  30 
58  12  45 
57  45  45 
57  24  30 

53  59  36 

54  01  51 
53  40  30 
53  40  00 
53  58  05 


Long.  W. 


161  41  15 
161  50  15 
161  16  30 
160  53  00 
100  29  00 
160  00  00 
150  11  00 
150  35  00 
ISO  33  00 
150  03  30 
158  46  00 
150  55  00 
160  37  30 

160  12  15 

161  17  01) 
16G  20  43 

166  27  38 

167  30  00 
167  29  45 
166  33  25 


Bottom. 


Yaih.     Toiiip. 


MttterialH. 


53 

38.2 

39 

40.3 

25 

43 

37 

41.5 

15 

45.5 

26 

41.2 

32 

30 

40 

30 

41 

24 

43 

15 

42.2 

17 

30 

40.2 

:m 

38.9 

85 

41 

68 

42.7 

50 

40.8 

50 

40.8 

93 

40.8 

gy.S.bk.8p..... 

hio.  S.  gn.  M 

fue.  fry.  S 

fno  (> 

fne.  gy.  S.  Sli.  G  . 

bk.G 

bk.S.G 

bk.S,  <} 

fne.cv.S 

bk.G 

ffy.S.bk.Sp.... 

tiie.  gy.S 

fne.gy.S 

t":E±::.::: 

iW.bk.S 

bk.S 

bk.S.  Co 

M 


Dat«.       Kcuiarks. 


Jane  28 
29 
29 
29 

Jnlv  17 
17 
18 
18 
18 
18 
10 
20 
20 
21 
22 

Aug.  15 
15 
18 
18 
22 


Abundant. 


ChioncBcetes  opilio  (O.  Fabricins). 

PI.  IV,  Figs.  5-7. 

Cancer  Phalanffium  O.  Fabricins,  (Faijna  (iTcrnl.,  j).  234,  1780). 

Cancer  opilio  O.  Fabricins  (Kongelige  Danske  Vid.  Selsk.  Skr.  nye  Saml.,  ill,  181, 

plate,  1788). 
Chiona^ceiva  opilio  KWiyer,  Natur.  Tidskrift  (1),  2,  p.  249,  1838  (in  Gaimard,  Voyages 

en  Scandinavio,  etc.,  Cnist.,  pi.  1,  1839).     Dana,  Cru.st.  ir.  8.  Expl.  Exped.,  i, 

1>.  78,  1852.    Miers,  Jour.  Linn.  Soc.  London,  \i\,  p.  654, 1879.     Smith,  Trails. 

Conn.  Acad,,  v,  p.  41, 1879,  and  synonymy.     Murdoch,  Kept,  of  the  International 
•        Pohir  Expedition  to  Point  Barrow,  Alaska,  p.  137,  1885,  and  synonymy.    Anri- 

villius,  K.  Sv.  yet.-Akad.  Hand.,  23,  1,  p.  46,  1889. 
Chion<rcete8  hehringianus  Stimpson,  Proc.   Boston  Soc.  Nat.  Hist.,  vi,  p.  84,  1857; 

Jour.  Boston  Soc.  Nat.  Hist.,  vi,  p.4*49,  1^57;  Proc.  Acad.  Nat.  Sci.  Phila.,  ix,  p. 

217,  1857.    Lockington,  Proc.  Cal.  Acad.  Sci.,vi,  p.  64,  1876. 
Pcloplasius  Pallaaii  Gersttecker,  Archiv  fiir  Natur.,  xxii,  1,  p.  105,  pi.  1,  fig.  1,  1856 

(April,  1857). 

This  well  known  species  is  represented  in  tbe  collection  by  a  large 
series  ranging  from  the  fishing  banks  off  Newfoundland  northward  to 
Greenland,  and  from  the  Arctic  coast  of  Alaska  southward  tlirougU 
Bering  Strait  and  along  the  eastern  and  western  shores  of  Bering  Sea 
to  the  Aleutian  Islands,  where  it  is  found  in  abundance,  and  thence 
eastward  and  southward  along  the  Alaskan  coast  to  British  (Columbia. 
It  ranges  in  depth  from  shallow  water  to  200  fathoms  on  the  Atlantic 
coast  and  121  fathoms  on  the  Pacific.  In  many  of  the  Iot«  <*olleeted  by 
the  steamer  Albatross  along  the  Alaskan  peninsula  the  spines  of  the 
ambulatory  legs  are  sharper  than  in  typical  specimens.  This  is,  how- 
ever, the  only  difference  observed. 

The  largest  specimen  is  from  southeastern  Alaska  (1G292)  and  has  a 
span  of  2J  feet  with  the  following  dimensions:  Length,  127;  width, 
135;  length  of  cheliped,  about  256;  length  of  first  ambulatory  leg,  about 
340  millimeters. 

Prof.  S.  I.  Smith  records  this  species  on  the  Athintic  cojist  as. far 
south  as  off'  Casco  Bay,  Maine.  Digitized  by  doOQ Ic 
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RECORD   OF   HPKCIMKK6   KXAMIXKD. 


FUhintr  banks  oft*  Newfoundland;    U.  S.  Fish  Commission  MGSkmvr  Alhatro«9^  1885 
and  18^ : 


Cat    Sta- 
Xo      tion. 


Lat.  :N.     I^n-.  \V. 


HVl    '    AT 


vyyn  2453  47  10  00 

VT.V6  2457  47  13  00 

l<r3q  2459  46  23  00 

ir3»5  2461  45  47  0.» 

mU  IWl  47  40  00 


I  Fath.  Tempi 


Bottom. 

Mati'rialn. 


Date. 


51  02  00 

52  24  00 
52  45  00 
54  1:J  30 
47  35  30 


I 


I 


82     29. 7     gn.  M.  fbe.  S Juno  26 

86     29.5     iry.S Julv     2 

8H     29.5     crs.  frv.  S "      2 

59     30        fne.J^-bk.Sp 3 

2J6  I gn.  M.  bk.  Sp Aup.  12 


Greenland  to  Bering  Sea  and  British  Columbia: 


rat. 

Xo. 


Locality. 


137T0 
137H4 

9-i:ji 

I63t« 
7879 
14099 
14097 
14790  ; 
I4ijOA 

um& 

14*34 
14701  ] 

urns  ' 

14*S*0  , 

UQ<3 

14<S<4 

1::1U 

l477f> 

13140  ■ 

14«k>9 

I44;7r> 

I4«e 
T;>in3 

14492 
14774 

i:ai3 

1.1119 
14-3 

l:n:iK 
^12 
14^79 

ued6 

ua"2 

14M1 
l4C-r7 


Fath- 
oms. 


Matirials. 


I3JI  S... 


I 


12 


7-12    

i^20  I  Af 

9-12     sdv.M... 

9-16     SAt 

10-10     S 

Beach  ,  Sh..  i  tc  . . . 


,  St.... 


Goclhavn,  (Jreenlasd 

?  Greenland 

Waigatt  Cbaimcl,  N.  Greenland 

Givenland 

10  miU-s  wc^t  of  PL  Frnuklin,  Alaska 

A  ret  ic  i)c.ean 

?  Aretic  Ocean 

Oil  Point  Hope,  Alaska I         25 

66=  3<y  to  52'  N.,  IGT*^  14'  to  108^  08'  W . .      19-30 

65>  25'  to  28'  N.,  1710  11'  to  26'  W '    Ci-U 

li«Tine  Strait  (tvpea  of  behntigianus) . .  l 

66-12'  N.,  1680  54'\V 

©0  37'  N.,  165°  10' W 

60O22'N.,  Itl80  45' W 

Month  of  Port  Clarence.  Boring  Strait. 

Port  Providence.  SilM^ria 

K vnkn  Harbor,  Alaska 

B.iy  of  Islaiiils,  Adakb 

Nazan  Jiay,  Atka 

Captains  Bay,  Unalaska 

Kider  Village  anchorage, Captains  Bay 

Captains  Harbor 

Cdptaiiis  Har..  bet.  S.  Flat  and  W.  lid . 

Ctiptaina  Harbor,  inside  of  ridn:o 

Captains  Harbor,  ridge 

Captains  Harbor,  ontside  of  ridge 

Iliuliiik  Harbor,  Unalaska 

Iliuliti  k 

;  Ilinliuk,  off  village 

Port  LevasbefF,  Unalaska 

Between  Piunaele  and  Flakhla 

Cnalaska 

CJoal  Harbor,  Unga 

do 

do 

,  Off  Round  Island,  Coal  Harbor 

Popoff  Strait,  Shamagina 

Sanborn  Harbor^Kag^i. 

Chiachi  Islands 

Chigiiik  Bay 

Cb^af ka  Cove,  Kadiak 

4:h;uafkaCove,  Kadlak I    12  14  i  M.S.. 

Kachekmak  Bay.  Cooks  Inlet I    20-(;o     sd v,  M 

Port  Etches I     12-lS 

Port  Mul«'ravc,  Yakutat  Bay i      g4() 

Sitka  Harbor 

Kadiak 

-     Wrangel ' 

Wm  I  Sontheastem  Alaska | 

>553  '  Wrangel j 


-I 


9-16 

:m 
G0-8J 

so 
2V75 

10 
10-12 

15 
20-:50 

10 
Beach 


S. 

S. 
S. 

crs.  S 

Shinirlo    .. 

M.St 

K.V.S 

M.Sh 


14C74  I 
13121 

mils 
I2:.::fi 

i;677 
U6Hg 
14C91 
14775 
14T72 
lfi473 
i7» 


S  Shoal  I 

^  water  ( 

20 

7-18  I 

15-20 


Under  stones. 

M..^ 

S 

G. 


15     G.M. 


5dB2    British  Columbia . 


I 


.1. 


Collector. 


Ensign  C.  S.  McClain.  U.  S.  N. 

(Copenhagen  Mnsoinn. 
r.  S.  .Signal  Scr\  ice. 
U.  S.  K.  S.  Corwin. 

Do. 

Do. 

Do. 

Do. 
Xorth  Pacific  Expl.  Ex|H'd, 
Lieut.  <;eo.  M.  St  one  v.  l.  S.  X. 

Do. 

Do. 
W.  H.  Dali. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
V.  S.  Fish  Commis.sion. 
Dr.  W.  H.JoucH,  II.S.N. 

Lieut  Comdr.  II.  E.  Nichols, 
U.S.N. 
Do. 
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CRABS   OF   FAMILY   MAIIDiE — ^RATHBITN. 


Alaska;  U.  S.  Fish  Commission  steamer  Albatross,  1888,  1890,  and  1891: 


Cat. 
Ko. 


Station. 


15472 
15471 
15475 
15467 
15400 
15476 
15470 
16468 
15826 
35827 
15828 
15829 
15830 
15831 
15832 
15833 
15859 
15834 
15835 
15836 
15837 
15a38 
15839 
15840 
15841 
15842 
15843 
15844 
15845 
15846 
15847 
15848 
15849 
15850 
15851 
15852 
15853 
15854 
17073 
17074 
17075 
17076 
17097 


H.1166 
2844 
2847 
2848 
2849 
285] 
2852 
2855 
3216 
8210 


3251 
3252 
3253 
3255 
3256 
3257 
3258 
3250 
3263 
3272 
8278 
3279 
3280 
3281 


3306 
3300 
3310 
3311 
8312 
3313 
8321 
3333 
3334 
3438 
3439 
3440 
3441 
3442 


Lat.N. 


Long.  W. 


54  00  00 

53  56  00 

55  01  00 
55  10  00 

55  16  00 

54  55  00 

55  15  00 
57  00  00 
54  20  30 
54  14  00 
54  42  50 
54  48  30 
57  35  50 
57  22  20 
57  05  50 

56  33  30 

56  18  00 
54  49  00 
54  48  00 

54  40  50 

55  04  00 

55  81  40 

56  12  30 
56  25  40 
56  27  00 
56  14  00 
56  30  45 
56  39  30 

56  26  30 

57  24  30 

56  56  00  I 
53  56  51 
53  59  36 
63  59  11 
51  01  51 
53  33  30 
53  53  35 
63  56  20 

57  06  30 
57  00  00 
57  05  00 
57  04  20 
57  10  00 


163  45  00 
165  40  00 
160  12  00 
160  18  00 

160  28  00 
159  52  00 

159  37  00 
153  18  00 

163  37  00 

164  35  00 

165  37  00 
105  40  00 
164  05  00 
104  2^40 
164  27  15 
164  31  40 

164  34  10 

165  32  00 
165  13  30 
165  05  30 

165  04  0D 
163  07  00 
162  13  00 
162  39  15 
162  08  00 

161  41  15 
161  50  15 

160  29  00 

160  00  00 

161  17  00 
172  55  00 

166  28  53 
166  29  43 
166  25  09 
166  27  38 
107  15  40 
166  30  15 
166  29  15 
170  22  30 
170  35  00 
170  41  00 
170  52  30 
170  47  15 


Bottom. 


Fathoms.  Temp. 


45 
54 
48 

no 

09 
35 
58 
69 
61 
59 
121 
85 

I 

43 

40 
81 

70 

41    i 
61 
31 
47 


41.7 

42 

42 

41 

43 

44.8 

41.8 

44 


Materials. 


Date. 


fnccy.S. 


rr. 


Julr 


38 

38.7 

38.6 

37.5 

44.8 

35 

37 


39 
40.6 


42 
38.8 


36 

41   ! 

36 

53 

38. 2 

37 

41.5 

15 

45.5 

33 

38.0 

71 

37.0 

58 

41.6 

85 

41 

45 

43 

08 

42.7 

54 

41.5 

19 

43.9 

50 

42.6 

20 

41 

44 

48 



51 

39 

47 

40 

«n;5= 

gii.  M Ang. 

en.  M 

bk.S.M May 

bk.aG 

bk.S.G 

bk.S 

fncgy.  S June 

bk.M. 

m.S I 

gn.M.S 

gn.M.brk.Sh... 

fJ:lg::;::;;:j 

bk.8.G-. 
bk.M.... 
bk.rd.8  . 
fnc.  gj.  S. 
ftie.gy.S. 
fhe.  gy.  S 


gy.  S.  bk.  S] 
fne.  S.  gn. 


S: 


July 


bk.<f;.... 

fne.  gy.  S. . 

gn.  M Aug. 

fnc.dk.S.M 

gii.M 

ftie.  S.M [ 

fne.bk.S I 

dk.M I 

gn.M I 

M.S 

fne.  gy.  S.  Sh  . . . .    Aug. 

fne.  bk.S I 

bk.M.Sh I 

bk.M.Sh 

bk.M.Sh 


Romarks. 


22 
28 
31 
31 
2 

ii 

22' 

22; 
22! 

14 1 

14  I 

14 

14  ' 

241 

241 

24 

24  I 

27 

28 

28 

28 


Stomach  of  cod. 


Abundant. 


Very  abundant. 


Abundant. 

Do. 
Vcryabundant. 

Abundant. 
Do. 
Do. 


Do. 


Yery  obusdant 


Do. 
Abundant. 


22  I  Yery  abundaut 


Abundant. 


Chionaecetes  tanneri,  sp.  no  v. 
Plate  IV,  Figs.  1-4. 

There  exists  in  tlie  deeper  waters  on  the  Pacific  coast  of  Nortfi 
America  from  Bering  Sea  to  the  southern  extremity  of  California  a 
species  of  Chumweetcs  closely  allied  to  opilw,  but  possessing  striking, 
difterences. 

The  carapace  i.s  much  swollen  at  the  branchial  regions,  which  .arc 
distended  both  vertically  and  laterally,  concealing  the  lateral  margin 
of  the  carapace.  Hetween  the  two, branchial  regions  along  the  median 
line  there  is  a  deep,  narrow,  triangular  depression  which  widens  out 
anteriorly  and  joins  the  depressions  between  the  gastric  and  branchial 
regions.  The  carapace  is  covered  with  spines  instead  of  granules  or 
tubercles.  The  most  conspicuous  spines  on  the  carapace  are  arranged 
in  iiregular  rows,  one  of  whicli  extends  transversely  across  the  anterior 
part  of  the  gastric  region;  a  second  row  extends  from  behind  the  orbits 
diagonally  backward  across  the  branchial  region;  a  third  row  extends 
from  near  the  inner  angle  of  the  branchial  region  almost  transversely 
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to  the  outer  marf^in,  from  which  xM>ii]t  a  row  of  loug  spines  extends  for- 
ward along  the  Literal  niargin  and  is  continued  on  the  i>terygostouiian 
regious.  This  marginal  row  of  loug  spines,  while  forming  the  apparent 
lateral  margin,  really  overhangs  and  conceals  the  retU  niargin.  This  is 
a  eonspicnoas  difference  between  this  species  and  opilio^  in  which  the 
Urauchial  region  is  flattened  oat  so  that  the  posterolateral  margin  is 
visible  in  a  dorsal  view  to  a  point  just  back  of  the  cheliped.  From  the 
lateral  ww  of  long  spines  a  small  row  of  three  or  four  spines  extends 
up  on  the  carapace  near  the  anterior  part  of  the  branchial  region. 
Small,  sharp  spines  border  the  orbits,  the  outer  margin  of  the  postocu- 
lar  teeth  aod  the  infero-lateral  and  posterior  margins. 

The  rostral  horns  are  longer  and  narrower  than  in  apiliOj  leaving  a 
widely  V-Khaped  notch  between. 

The  second  segment  of  the  abdomen  of  the  male  is  bent  downward 
at  the  extremities  in  almost  a  right  angle.  There  is  a  transverse  ridge 
of  Fpiny  tuberdes  on  the  sternum  in  front  of  the  abdomen.  Anterior 
to  this  ridge  the  sternum  is  deeply  excavated. 

The  posterior  margin  of  the  epistome  is  strongly  deflexed  in  the  cen- 
ter and  arched  at  the  sides.  The  external  maxiliipeds  when  in  place 
do  not  fit  closely  into  the  buccal  cavity  as  in  opilio;  merus  joints 
ticlrongly  spinoae  on  the  margins.  On  removing  the  carapace  from 
{Specimens  of  tanneri  and  opilio  of  equal  size,  the  gills  in  the  former  are 
seen  to  be  much  larger  than  in  the  latter^  being  about  two-fifths  longer  in 
tojinm.  There  are  corresponding  differences  in  the  maxiliipeds.  The 
scaphognathite  of  the  second  maxilla  is  very  much  larger  (pi.  iv,  figs. 
2  and  5),  and  also  the  endopodite  of  the  first  maxilliped  (figs.  3  and  G). 
The  foliaceous  part  of  the  flabellum  has  about  twice  the  area  of  the 
same  in  opilio  (figs.  4  and  7). 

The  le^  are  armed  with  spines  longer  and  stouter  than  those  of 
opilio.  In  adult  specimens  the  ambulatory  legs  are  longer  than  in 
opiliOj  especially  the  merus  joints,  which  are  much  narrower  apd  in  the 
amies  do  not  widen  out  at  the  proximal  end  as  in  opilio.  The  ambula- 
tory legs  of  the  female  are  shorter  than  those  of  the  male,  as  is  the  case 
in  apUio.  In  comparing  young  specimens  of  both  sx>eGies  the  difierence 
in  the  length  of  the  ambulatory  legs  and  in  the  width  of  the  merus 
jdnts  is  not  evident. 
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The  spocimen  figured  is  a  very  large  one,  iu  which  the  spines  are  more 
worn  and  blunt  than  in  medium-sized  specimens. 
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Bering  Sea  to  southern  California;  IJ.  S.  Fish  Commission  steamer  Albatross^  1888- 
189i)  (stations  arranj^od  from  north  to  south) : 
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Herbstia  condyliata  (Horbst). 

Cmiffr  condyUatHs  Herbst,  Natur.  der  Krabben  urul  Krebse,  I,  p.  246,  pi.  xviu,  figs. 
99  A,  B,  1790. 

Htrhstia  condyliata  Milne  Edwards,  Hist.  Nat.  Crust.,  I,  p.  302,  pi.  xiv  bis,  fig.  6, 
1834,  and  Bynonymy.  Miers,  Jour.  Linn.  So(*.  London,  xiv,  p.  6r>5,  1879;  Chal- 
lenger Kept.  Zool.,  XVII,  p.  49,  1886.  AuriviJlius,  K.  Sv.  Vet.-Akad.  Hand,,  Bd. 
23,  L  p.  47,  1889. 

X:i])le.s,  Italy;  A.  M.  Norman  (14509). 

This  Mediterraueau  species  has  also  been  recorded  from  the  Canaries 
ind  Azores. 

Herbstia  (HerbstieUa)  camptacantha  (Stimpson). 

Herbetia  parvi/rons  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vii,  p.  185,  1860  (not 

Randall). 
IlerUHtlla  camptacantha  Stimpson,  op.  cit.,  x,  p.  94,  1871. 
Bcrhttia  camptacantha  A.  Milne  Edwards,  Miss.  Sci.  au  Mexique,  pt.  5,  I,  p.  78,  pi. 

XVI 11,  fig.  3,  1875. 
MUkraxI  armatus  Lockington,  Proc.  Cal.  Acad.  Sci.,  vii,  p.  70,  1876. 
Herbstia  (HerhHiiella)  camptacantha  Miers,  Jour.  Liuu.  Soc.  London,  xiv,  p.  655, 

1879;  Challenger  Kept.,  Zool.,  xviii,  p.  49,  1886. 

The  specimens  agree  very  well  with  Stimpson's  description,  except 
that  instead  of  the  blunt  tooth  near  the  base  of  the  dactyl  the  edge  is 
minutely  serrulate  along  the  gape. 

The  largest  specimen  is  13.5  millimeters  long  and  11  wide. 

RECOBD  OF  SPECIMKNS  EXAMINED. 

Catalina  Harbor,  Cal. ;  beach  (16320) ;  30  to  40  fathoms,  sandy  mud  (16321) ;  W.  H. 

Dan. 
Sonthem  California;  W.  H.  DaU  (16322). 
San  Diego,  Cal.;  C.  R.  Orciitt  (16323). 
Off Magdalena  Bay,  Lower  Cal.;  U.  S.  Fish  Commission,  1889: 


Materials. 
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2 


Sex. 


1    9    with 
Id" 


Previously  recorded  from  Acapulco,  Mazatlan,  and  Cape  Saint  Lucas. 

CcBlocenis  grand?  s,  sp.  no  v. 

Plate  V. 

The  carapace  Is  oval-orbicular,  very  convex,  armed  with  many  stout, 
blunt  spines,  between  the  spines  smooth,  finely  punctate;  rejj^ions  dis- 
tinct. There  are  six  spines  on  the  median  line,  two  on  the  gastric,  one 
on  the  genital,  two  on  the  cardiac,  and  one  on  the  intestinal  region. 
There  is  an  additional  spine  on  the  gastric  region  on  cither  side  and 
in  advance  of  the  first  median  spine.    There  is  one  spine  on  the  upper 
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surface  of  the  hepatic  region  and  seven  on  each  branchial  region,  ar- 
ranged as  follows:  Two  large,  widely  separated,  in  a  line  with  the 
posterior  margin  of  the  gastric  region ;  two  near  the  cardiac  region 
ajrranged  almost  longitudinally;  two  forming  almost  a  x)arallelograni 
with  the  latter;  and  one  near  the  posterior  margin.  There  are  five 
lateral  spines,  decreasing  in  size  from  the  large,  strong  hepatic  spine  to 
the  last  one  on  the  branchial  region.  On  the  right  side  there  is  an  ad- 
ditional small  spine  above  the  last  lateral  spine. 

Bostrum  broad,  upturned ;  margin  thick,  involuted.  In  the  speci- 
men in  hand,  the  end  of  the  rostrum  is  broken  olf,  as  are  also  the  flagella 
of  the  antennsB.  Praeocular  tooth  prominent.  Ux)per  orbital  fissure 
closed  at  its  anterior  end.  Postocular  angle  dilated  outwardly  in  a 
stout  tooth.  Basal  antennal  joint  thick,  broiidest  posteriorly,  bearing 
two  teeth  on  the  orbit  and  two  teeth  below  these,  of  which  the  poster- 
rior  one  x)oints  downward,  outward,  and  forward,  and  the  anterior  one, 
situated  at  the  antero-exteiior  angle  is  very  stout,  rounded  at  the  end, 
and  projects  horizontally  forward  and  slightly  inward.  In  a  line  with 
these  last  two  teeth  is  one  below  the  postocular  tooth,  pointing  down- 
ward and  another  at  the  angle  of  the  buccal  cavity.  There  are  two 
spines  on  the  subhepatic  legion,  arranged  almost  longitudinally. 

Abdomen  of  female  with  a  broad  carina  through  the  center,  a  median 
spine  on  the  first  and  second  segments,  and  a  broad  median  tubercle 
on  the  third.  At  each  end  of  the  second  segment  there  is  a  broad 
tubercle,  the  distal  half  of  which  is  flattened  horizontally. 

Chelipeds  of  the  female  not  so  long  as  the  first  pair  of  ambulatory 
legs.  Merus  subcylindrical  with  two  or  three  small  spines  on  the  upi)er 
surface.  Carpus  with  two  or  three  spiny  tubercles.  Palms  compressed, 
about  twice  as  long  as  broad,  tapering  slightly  toward  the  distal  end. 
Fingers  evenly  dentate,  almost  meeting  when  closed.  Ambulatory  legs 
stout,  decreasing  regularly  in  length,  unarmed  except  for  a  tubercle  at 
the  upper  distal  end  of  the  moral  joints. 

The  maxillipeds,  lower  edge  of  the  carapace,  margins  of  the  sternum 
and  abdomen,  and  especially  the  anterior  portion  of  the  st<»rnuni  are 
fringed  with  long  hair.  Legs  hairy,  except  the  distal  two-thirds  of  the 
dactyls. 

Length  of  ca^apa<5e,  without  rostrum,  98  5  width,  without  spines,  87; 
length  of  cheliped  about  104  millimeters. 

One  specimen  collected  by  the  IJ.  S.  Fish  Commission  steamer  Alba- 
tro88j  in  the  Gulf  of  Mexico,  lat.  29©  34'  30"  N.,  long.  SSo  01'  W.,  35 
fathoms,  yellow  sand,  black  specks,  station  2388,  March  4, 1S85  (9694). 

Mala  squinado  (Herbst). 

Cancer  iquincdo  Herbst,  Nattir.  der  Krabben  und  Krebse,  III,  part  3,  p.  23,  pi.  Lvr. 

1803. 
Maia  squifiado  Latreille  (Hist.  Nat.  Crust.,  VI,  p.  93;  Ency.,  pi.  CCLXXVII,  figs.  1  and 

2).    Milne  Edwards,  Hist.  Nat.  Crust.,  I,  p.  327,  1834,  and  synonymy,    ^^h 

Brit.  Crust.,  p.  39,  fig.,  1853.     Miers,  Jour.  Linn.  Soc.  London,  XIV,  p.  655,  pi. 

xn,  tigs.  7,  8,  1879.     Carrington  and  Lovett,  Zoologist  (3),  V,  p.  416, 1881. 
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RKCORD  OF  SPECIMENS   EXAMINED. 

Corairal].  Enj^Iaiid;  A.  M.  Norman  <  15337). 
CiMiiDellsJands;  Edward  Lovett  ^6548). 
Jersey;  A.  M.  Nonnan  (6773,  6774). 
Greece  (UiH4>. 
Loealitj  imJuiowii  (la374). 

Mala  ▼ermcosa  Milne  Edwards. 

C€9cer  mmimado  llerbst,  op.  cit.,  I,  p.  214  u>ar»),  pi.  xiv,  !i>;s,  Rt,  85,  1790. 

Main  9qmimtido  Boc»c,  ^Hist.  Nat.  Crust.,  t.  I,  pi.  vii,  fig.  3t).  Audoiiin,  (Cniiit.  de 
rEgypte,  par  M.  .Savigny,  pi.  vi,  tij;.  4). 

Maa  rermrota  Milne  Edwards,  Hist.  Nat.  Crust.,  I,  p.  328,  pi.  ill,  1834.  White, 
Cmst.  Brit-  Miu*.,  p.  8.  1847.  Caprllo,  Jor.  8»i.  l.isboa,  p.  (2),  1873.  Aurivil- 
Ua8,  K.  Sv.  Vet.-Akad.  Hand.,  Bd.  23,  1,  p.  47,  pi.  iv,  tvr,  2,  1S89. 

Two  male  specimens  of  this  MediteiTaneaii  species  are  contained  in 
the collectioii,  with  the  exact  locality  unknown;  received  from  Henry 
A,  Ward  (16281). 

Paramithrax  peronii  Mihie  Edwards. 

Hist.  Nat.  Crust.,  i,  p.  324,  1834.  White,  op.  cit.,  p.  7.  .Jacquinot  vt  Lucas,  Voy.  an 
Pole  Sud,  Zord.,  iii,  Crnst.,  p.  10,  pi.  i,  tig.  3,  1853.  Micrs,  Ann.  Nat.  Hist.,  (I), 
XVII,  p.  219, 1876;  Jour.  Linn.  Soc.  London,  xiv,  p.  656,  1879.  Haswell,  l*roc.  Linn. 
See.,  N,  S.  Wales,  iv,  p.  440,  1879;  Ann.  Mai?.  Nat.  Hist.  (5),  v,  p.  116,  1880;  Cat. 
Aui^tral.  Crust.,  p.  13.  1882.  Filhol,  Bull.  Soc.  Philoin.,  ix,  p.  26,  1885.  Aurivil- 
lius,  K.  Sv.  Vet.-Akad.  Hand.,  Bd.  23,  i,  p.  48,  pi.  iv,  fig.  3,  1880. 

Bluff  Harbor,  New  Zeahmd;  three  males  (10277).     New  Zealand; 
Otago  Museum,  one  male  (16284). 
Found  also  in  Australia. 

Paramithrax  edwardsii  (de  Haan). 

Maja  {Paramithrax)  edwardsii  do  Haan,  Fauna  .laponirji,  p.  92,  pi.  xxi,  fig.  2,  1839. 
Paramithrax  edicardsii  Adams  and  White,  Voy.  S.iniarang,  p.  11,  181H. 
Paramithrax  {Leptomithrax)  edwardsii  Miers,  Ann.  Nat.  Hist.  (4),  xvii,  p.  220,  1876. 

Japan;  H.  Loomis;  two  males  (16272). 

Miers  places  this  species  in  the  subjijenus  Leptomithrax,  The  cheli- 
|«d8,  however,  are  not  greatly  elongated  nor  the  i)alm  subcylindrical. 
The  carpus  is  similar  in  shape  to  those  of />f^ro/n*/  and  latreillci^  has  two 
ridge.<,  and  is  spinulous.  In  the  larger  specimen  tlie  fingers  meet  along 
their  inner  edges  when  closed;  in  a  specimen  ab<mt  one  and  a  half 
inches  long,  they  are  gaping  at  base,  with  a  tooth  on  the  dactyl. 
Our  Bpecimens  of  longimanns  and  anntralifi  have  fingers  gai)ing  at 
base.  This,  therefore,  can  not  constitute  a  subgi^neric  charactiir.  JM- 
tcardmi  is  allied  also  by  the  form  of  its  carapace  to  the  subgenus 
Paramithrax,  in  which  the  caparace  is  oblong  ovate,  while  in  Lepto- 
mithrax the  carapace  is  triangular-ovate,  in  cdwardaii  the  eyes  reach 
the  postocmlar  spine,  as  in  Leptomithrax, 
Proc.  N.  M.  93 6 
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Paramlthrax  latreillei  Miers. 

Paramithrax  harhicornis  Miers  (not  Latreillc),  Ann.  Mag.  Nat.  Hist.,  (4),  xvii,  p. 

219,  1876  (Cat.  Crust.  N.  Z.,  p.  6,  pi.  i,  fig.  2, 1876);  Ann.  Mag.  Nat.  Hist.,  (5), 

IV,  p.  8,  1879.     Haswell,  Proc.   Linn.Soc.  N.  S.  W.,  iv,  p.  440,  1879;  Ann.  Mag. 

Nat.  Hist.,  (5),  v,  p.  146,  1880;  Cat.  Austral.  Crust.,  p.  13,  1882. 
Paramithrax  latreiUei  Miers,  Ann.  Mag.  Nat.  Hist.,  (4),  xvii,  p.  220, 1876. 
Paramithrax  crxHiahis  FiJbol,  Bull.  Soc,  Philom.,  ix,  p.  26, 1885;  (Rec.  Venus,  in,  Abtli. 

2,  p.  358,  1886). 

Filhol  (Bull.  Soc.  Philom.)  shows  that  the  specimens  which  in  1876 
Miers  referred  to  barbicornis  are  not  identical  with  that  species,  aod  • 
proposes  for  them  the  name  cristatusy  apparently  not  aware  that  Miers, 
in  his  preliminary  description  (Ann.  Mag.  Nat.  Hist.  (4),  xvii,  p.  219, 
1876),  designates  the  species  as  latreillei^  if  it  should  prove  distinct 
from  Latreille's  barbieornis. 

New  Zealand;  Otago  Museum;  two  males  (16283). 

Paramithrax  Bternocostulatus  A.  Milne  Edwards  {teste  Miers). 

Paramtthrtu  sternocosttdatif  A.  Milne  Edwards.  Miers,  Ann.  Mag.  Nat.  Hist.  (5),  iv, 
p.  9,  1879.  Haswell,  Proc.  Linn.  N.  S.  W.,  iv,  p.  440, 1879;  Ann.  Mag.  Nat.  Hist. 
(5),  V,  p.  146,  1880;  Cat.  Austral.  Crust.,  p.  13,  1882. 

Paramithrax  gaimardii  Miers  (not  Milne  Edwards),  Cat.  Crust.  N.  Z.,  p.  6,  1876. 

Port  Jackson,  Australia;  Australian  Museum,  Sydney;  male  and  fe- 
male (17013). 
Found  also  in  Kew  Zealand. 

Paramithraz  (Leptomithraz)  australis  (Jacquinot). 

Maia  atf«^ra2t0  Jacquinot,  in  Jacquinot  and  Lucas,  Voy.  au  PoleSnd,  Zool.,  in.  Crust., 

p.  11,  1853. 
Paramithrax    {Lepiomithrax)  australia    Miers,  Ann.  Mag.  Nat.  Hist.  (4),  xvii,  p.  220 

1876;  (Cat.  Crust.  N.  Z.,  1876). 

One  male  specimen  has  been  received  from  the  Otago  University 
Museum,  Dunedin,  New  Zealand  (16285).  It  is  93  millimeters  long  from 
the  tip  of  the  rostrum  and  82.5  wide,  without  spines.  The  chelipeds 
are  extremely  long,  about  223  millimeters;  the  hands  are  very  long  and 
strong. 

Paramithrax  (Leptomithraz)  longimanus  Miers. 

Ann.  Mag.  Nat.  Hist.,  (4),  xvii,  p.  220,  1876;  (Cat.  Crust.  N.  Z.,  1876);  Jour.  Linn. 
Soc.  London,  XIV,  p.  656,  1879. 

Dunedin,  New  Zealand;  Otago  Museum;  three  males  (16282). 

The  specimens  do  not  agree  exactly  with  Miers's  description.  Midway 
on  the  margin  of  the  branchial  region  is  a  short,  stout,  blunt  spine 
curved  forward.  The  carapace  is  tuberculous  rather  than  granulous. 
The  length  of  the  rostrum  is  only  a  little  greater  than  half  the  width 
between  the  proeorbital  angles.  Merus  and  carpus  of  cheliped  tubercu- 
lous; manus  conspicuously  grauiilous  inside,  minutely  so  outside, 
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Chloxinoides  longispinos  (de  Haan). 

Muia  (Ckorinns)  Iongi»pina  de  Haan,  Fanua  Japonica,  p.  94,  pi.  xxiii,  fig.  2,  1839. 
Ck^niums  langi8piHu$  White,  Cnist.  Brit.  Mus.,  p.  123,  1847.    Adams  and  White,  Voy. 

Samarang,  p.  12,  1848. 
Cklorinoides  longispinus  Miers,  Challenger  Kept..  Zool.,  xvii,  p.  53,  1886. 

Enoahima,  Japan;  P.  L.  Jony  (12345).    Japan;  II.  Loomis  (16274). 

Chloidiioidea  spatulifer  (HasAvell). 

Paramithrax  spatulifer  Haswell,  Proc.  Linn.  Soc.  N.  S.  W.,  vi,  p.  540,  1881 ;  Cat.  Aus- 
tral. Crust.,  p.  14,  1882.    Miers,  Cnist.  Alert.,  p.  IM,  1884. 
CklortHoides  spatulifer  Miers,  Challenger  Kept.,  ZooL;  xvii,  p.  52,  1886. 

Port  Stevens,  Australijt:  Australian  Museum,  Sydney;  one  fem&le 
(17014). 

Pisa  tetraodon  (Pennant). 

Cancrr  te'rcLodon  Pennant  (British  Zoology,  iv,  pi.  viii,  fig.  15). 

Pita  tetraodon  Leach,  (Malac.  Podoph.  Brit.,  pi.  20,  1815).    Milne  EdTvards,  Hist. 

Nat.  Crust.,  I,  p.  305,  pi.  xiv  bis,  fig.  1,  1834,  and  synonymy.    Bell,  Brit.  Crust., 

p.  22,  1853.    Carrington  and  Lovett,  Zoologist  (3),  v,  p.  358, 1881.    Miers,  Chal- 

•  lenger  Kept.,  Zool.,  xvii,  p.  54, 1886.    Aurivillius,  K.  Sv.  Vet.-Akad.  Hand.,  Bd. 

23,  1,  p.  49,  1889. 

Weymouth;  A.  M.  Norman  (6329).  Channel  Islands;  Edward  Lov- 
ett (6540).    Locality  unknown  (16278). 

Found  also  in  the  Mediterranean,  Portugal,  the  Azores,  and  Teneriffe, 
50  to  90  fathoms,  and  at  Aden. 

Pisa  (Arctopsis)  tribulus  (Linn<^). 

f  Cancer  tHhulus  Liund  (Syst.  Nat.,  ed.  12,  p.  1045, 1766). 

Pita  gihb»ii  I^each,  Trans.  Linn.  Soc,  xi,  p.  327,  1815.     Carrin<rtoii  and  Lovett, 

Zoologist  (3),  V,  p.  360,  figs.  1  and  2,  1881. 
Pisa  (Arciopsis)    tribulus   Miers,   Challenger  Kept.,  Zool.,   xvii,   p.   55,   1886,   and 

synonymy. 

Channel  Islands*,  Edward  Lovett  (6532).  (luernsey;  A.  M.  Norman 
(6315). 

Found  in  the  Mediterranean  to  75  fathoms,  and  ranging  to  the  Cape 
Verde  Islands,  38  fatlioms. 

LEPTECES,  gen.  nov. 

Carapace  subpyriform  or  triangulate,  slightly  convex,  tuberculous. 
PraBocular  spine  present.  Ilostral  horns  divergent.  Orbits  with  two 
hiatuses  above  and  one  below.  Abdomen  in  both  sexes  seven  jointed. 
AntennsB  with  a  spine  at  the  antero-external  angle  of  the  basal  joint, 
the  flagellum  visible  in  a  dorsal  view  at  the  sides  of  the  rostrum.  Ex- 
terior maxilliped  with  the  antero-external  angle  produced  and  rounded, 
the  inner  angle  notched.  Chelipeds  more  slender  than  the  ambulatory 
legs;  palms  very  long  and  slender;  fingers  meeting  along  their  inner 
edges.  Ambulatory  legs  of  moderate  length,  the  anterior  pair  much 
the  longer;  joints  spinous, 
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Lepteoes  omatus,  «p.  no  v. 
Plate  VI,  Fig.  1. 

Entire  surface,  except  the  hands,  graimlous.  Carapace  ornamented 
with  tubercles  of  two  kinds;  first  and  most  prominent,  raised  mush- 
room-like tubercles,  each  surmount^ed  by  a  flat,  circular  disk,  granu- 
lous  and  spinulous  on  the  margins.  Tubercles  of  this  character,  with 
disks  overlapping,  surround  the  cardiac  region  and  outline  the  inner 
margin  of  the  branchial  region;  there  is  one  on  the  i>osterior  edge  of 
the  gastric,  four  follow  the  posterolateral  margin,  two  are  aiTaoged 
transversely  on  the  intestinal  region,  while  a  line  of  four  runs  ahnost 
transversely  across  each  hepatic  region  and  up  on  the  gastric.  There 
are  many  additional  smaller  tubercles  of  this  character.  The  second 
variety  of  tubercle  is  smaller,  but  slightly  more  elevated  than  the  firsts 
spheroidal  at  the  summit,  granulous,  and  surmounted  by  a  few  long 
hairs.  There  are  four  such  tubercles  on  the  gastric  region,  two  of 
which  are  on  the  median  line,  six  on  the  branchial  region,  two  or  three 
on  the  cardiac  region,  and  three  on  the  posterior  margin.  The  entire 
surface  between  and  beneatli  the  raised  tubercles  is  crowded  with 
stellar  granules,  varying  in  size. 

The  rostrum  is  composed  of  two  regularly  tapering,  divergent  spines, 
with  long  hairs,  especially  on  the  inner  margins.  Praeocular  spine 
strongly  curved  upward,  at  an  angle  of  about  45^  with  the  rostrum; 
acute,  bearing  a  few  long  hairs  near  the  tip. 

Basal  joint  of  antenna  with  the  outer  margin  convex  and  tubercu- 
lous; a  stout  spine  at  the  anterolateral  angle,  pointing  forward.  Fla- 
gelliun  exceeding  the  rostrum.  Posterior  margin  of  the  epistome  di- 
rected abruptly  backward  near  the  center,  then  turning  again  almost 
transversely  to  form  a  shallow  V  at  the  median  line.  The  depressions 
between  the  abdominal  segments  in  the  male  are  continued  in  grooves 
on  the  sternum. 

Chelipeds  in  both  sexes  weak,  slender,  much  shorter  than  the  first 
pair  of  ambulatory  legs;  merus  strongly  and  irregularly  tuberculose; 
carpus  feebly  so;  hands  smooth,  extremely  slender,  tapering  to  the 
fingers,  which  are  in  contact;  prehensile  edges  finely  dentate.  Ambu- 
latory legs  stout,  somewhat  Jingled ;  anterior  pair  much  the  longest, 
armetl  with  an  irregular  row  of  long  spines  above,  a  series  of  shorter 
spines  on  the  inferior  outer  margin,  and  a  few^  scattered  spines.  Prox- 
imal half  of  dactyls  spinulose,  extremities  horny. 

Length,  including  rostrum,  17;  width,  9  millimeters. 

Two  males  and  six  females  of  this  unique  form  were  collected  by  the 
U.  S.  Fish  Commission  steamer  AlbatrosH  oft' Arrowsmith  Bank,  Yuca- 
tan, lat.  20O  59'  30"  N.,  long.  86o  23'  45"  W.,  130  fathoms,  coral,  station 
2354, 1885  (9546). 
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218,  1857.     Heller,  Reis*  Frt^ne  Xovan.  ii.  a.  p.  ^  l.^^     AiinviUuiA.  Ks  S> . 

Vet.-Akad.  Hand.,  Bd.  23.  K  p.  51,  pi.  ii.  tit:.  '«.  t>^. 
HfnUmmM  dimcamthmt  A.  Milne  EdwanU.  Nouv.  Arxhn.  dii  Miis.,  Mil.  p.  ;.VhV  lsr«V 

Miers  (Cat.  Crust.  N.  Z.,p.9.  l^!76  ;  l*iw.  ZcmK  S*^.  Londt^K  p.  JIk  ISTi*;  I'nist. 

Alert,  pp.  IM,  1«2,  l^fiM;  Challenger  Rept.,  Z<hi1.  xvii.  pp.  :^v5T,  IS.^^     HaMivn. 

Proc.  Linn.  Soc.  N.  S.  Wal««,  iv.  p.  442,  187^;  C^t.  Austral.  t>wi»t,.  p.  Jt\  lSSl\ 

Walker,  Jour.  Linn.  Soc.  London,  XX,  p.  HW,  IJ^T.     IV^  Man,  Aix^h,  l\  N«lwrs» 

uii,  p.  220,  1887.    Cano,  Boll.  Soo.  Nat.  Xapoli  0>*  i»*  P-  ITS.  1SS9. 
EffOiienuM  rerreauxii  A.  Milue  Edwards,  loc.  oit. 

Japanese  seas;  U.  S.  S.  Palos;  two  feiimles  (Ui2SS,  ULVStM. 
Japan;  H.  Looniis;  three  males,  five  temales  (iri:273), 
Sydney  Harbor,  New  South  Wales;  William  E.  LaiijrUw  (5740), 
Distribnted  throughout  the  Iiido-Pacific  region. 

Hyaatenus  carlbbseus,  Rp.  iiov. 
Plate  VI,  Fig.  2. 

Carapace  triaugular-ovate,  with  a  stout  spine  on  the  Huminit  of  tlio 
posterior  x>ortion  of  the  branchial  region,  and  anotlu'ron  tlio  iiiti^Htiiuil 
region  jnst  above  the  posterior  margin.  Regions  distinct.  There  an* 
three  inconspicuous  tubercles  on  the  gastric,  and  one  at  th<^  inner  angh« 
of  each  branchial  region.  Carapace  covered  with  ashort,  cIohc  pnbeM 
oence,  with  scattered  bunches  of  hair.  Uostrum  nearly  as  long  an  the 
earapace,  entire  for  about  one-fourth  its  length;  horns  slender,  slightly 
divergent;  margins  hairy.  Basal  antenna!  joint  without  a  spine.  Via- 
gellnm  not  so  long  as  the  rostrum. 

Chelipeds slender,  unarmed;  merus  subcylindrieal ;  insinns  long,  eoni- 
pressed^  narrowest  near  the  earjius,  widening  slightly  tvo  the  basi'.  of 
the  fingers;  dactyl  arched,  with  a  tiKith  near  the  l>a«a'.;  fingeiK  gaping 
at  the  base  when  closed.  Ambnlat^>r>'  legn  very  slender,  the.  tir^t  pair 
loBger  than  the  chelipeds. 

Length  of  carapace,  exc1n.^ive  of  rostnirn.  l-^:  uidth,  Uffp;  length  of 
rortraa^O^:  length  of  i-heliiie'L  alK^Jt  21  uttUiffitts^tA.  A  ^\9*'mui'tt 
with  a  total  length  of  14  niillimet^r^  h^*  romp^raf  iv^ly  a  rou/h  *\t*ff\i't 
roetnua  and  !»T»irH^  than  thf  one  d^-^T.r^d  ;ftUfV^, 

Sabanilla.  F'nirM  >x^th^  of  i'o\oui\n^ :  W  H.  V^*]*  ^ jfu»th'i**ufu  ^UHth^r 
Alkmirmm^  1S*4:  twom«Iib*  luJL^  .  !;.,♦  i*  U,*-  Uf*f  ^^t^rt*-<  of  //y//* 
ttmm»  rerflnkd  from  th*  AtUr.'t^  thf^;^h. 


Cim'Z-M    jinyi   India.  A:n«»r.    J-\nr    •••;      ^      ^-    ^    >»    '.<",,   ^.fx**',    '      *     f,r>» 
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ffyasienus  japom<ni8  Miers,  Proc.  Zool.  Soc.  London,  p.  27,  pi.  i,  fig.  2,  1879;  Chal- 
lenger Kept.,  Zool.,  XVII,  p.  56,  1886. 
ffyaetentie  longipea  Miers,  Challenger  Sept.,  Zoiil.,  xvii,  p.  56,  1886. 

This  species  ranges  from  57^  north  latitude,  off  Kadiak,  Alaska,  to 
320  north  latitude,  off  San  Diego,  Cal.,  and  iu  depth  from  27  to  G03 
fathoms.  It  exhibits  wide  variations  from  Dana^s  types,  esi>ecially  in 
more  southern  latitudes,  where,  as  a  rule,  the  carapace  is  very  much 
swollen  at  the  branchial  regions,  making  the  width  much  greater  in  pro- 
portion to  the  length;  the  second  and  third  joints  of  tbe  antennae  are 
much  more  slender;  the  hepatic  region  is  furnished  with  a  sharp  spine; 
and,  lastly,  the  tubercles  of  the  carapace  are  more  numerous  and  some 
of  them  spinous.  These  cliaracteristics,  if  uniform,  would  be  specific*, 
but  the  two  extremes  intergrade  to  such  an  extent  as  to  render  im- 
possible even  a  varietal  separation.  The  broad  form  is  with  one  ex- 
ception confined  to  deep  water;  the  typical  longipea  ranges  from  27 
fathoms  in  the  north  to  456  in  the  south.  Variations  exist  in  speci- 
mlens  from  the  same  locality ;  for  example :  Tbe  broad  forms  may  possess 
a  hepatic  spine  or  a  tubercle;  the  antennal  joints  are  narrow  iu  some 
individuals  and  wide  in  others.  Occasional  specimens  of  tbe  narrow 
form  liave  a  sharp  hepatic  spine.  An  examination  of  the  branchise 
of  the  broad  and  narrow^  forms  sliows  that  they  are  larger  in  tlie  former. 
Corresponding  differences  exist  in  the  size  of  the  maxillipeds,  the  fla- 
bella  being  larger,  as  well  as  the  scaphognathite  of  the  second  maxilla. 
The  endopodite  of  the  first  maxilliped,  however,  which  is  seen  to  be  so 
different  in  the  two  species  of  ChionceceteSj  is  the  same  size  and  sh<ipe 
in  the  two  forms  of  Hya^tenus  longipes. 

The  width  of  the  typical  form  ranges  fi-om  0.71  to  0.8  of  its  length ; 
of  the  wider  form,  from  0.82  to  0.9  of  its  length;  the  length  being 
measured  from  between  the  bases  of  the  cornua.  The  measurements 
are  taken  of  male  specimens,  with  one  exception.  In  the  following 
tables  the  stations  are  arranged  from  north  to  south: 

Table  of  measurements. 


SUUon. 

Length  of 
carapace. 

mm. 
21 

25.5 
33 

20 
28 
19.5 
18 
27 
35 
46 
23 
18 
21) 
35.6 
53.5 
55.5 
47 
31.5 
38 

28.5 
Digitizec 

Width  of 
carapace. 

Proportion 
oflengtii 
to  width. 

2862 

mm. 
15 
19 
25 
15 

21.5 
15 
14 

21.5 
28 

41.5 
18 
13 
24 
30 
40 
50 
40 
26 
31.5 

ibyG?)t: 

1'  .71 

2862 

1:  .74 

2882 

1:  .70 

3112 

1:  .75 

3112 

1:  .77 

3112 

1:  .77 

3114 

1:  .78 

3126 

1:  .8 

2960 

1:  .8 

2979 

1:  .9 

2896  0 

1:  .78 

2896 

1:  .72 

2980 

1:  .83 

2980 

1:  .84 

2936 

1:  .86 

2936 

1:  .9 

2928 

1:  .85 

2927 

1:  .82 

2027 

1:  .83 

2934 

14^1:  .82 

m 
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RECORD  OF  SPECIMENS  EXAMINED. 

From  Kadiak  to  Sau  Diego;  U.  S.  Fish  Commission  steamer  Albatross,  1888-1891! 


Cat. 
No. 


Station.     Lat.  N.      Long.  W. 


Bottom. 


15196 

1S495 
15499 
170S1 
17(»« 

17.IKI 

ITOW 
17(ta<.s 
17i^) 

1»49« 
17G2u 
16776 

lfi030 
lo5l5 
15512 
f&5l4 
IKIG 

16777  I 
la511  I 
1S5S6  I 
1534)8 


15507 

vxai  I 

13609 
1»02 


15510" 
155U5  ■ 
1550]/, 

15500^ 


1^04 
155(13  i 


2855 
2^2 
'iJ<77 
2874 
^449 
34»4 
'J451 
3450 
:iW6 
3445 
2865 
2j<82 
3U8,-> 
'J889  I 

3350  ' 
3112  • 
3114 
3205 
3126 

3187 
3193 
2893 
2960 

2956 
2979 
2896 
2980 


57  00  00  , 
50  49  OU  ! 
48  33  00  ; 
48  30  00  ; 
48  29  40 
4H  27  50  I 
4H  25  10  ' 
.48  24  20  I 
4H  18  30  ' 
48  16  OU  ; 
48  12  00 
46  00  00 
44  29  30 
43  59  00 


I 


38  58  10 
37  08  00 
37  O^i  00 
36  55  lU 
36  49  20 

36  14  00 
35  25  50 
34  12  30 
34  10  45 

33  57  30 
33  56  30 
33  55  30 
33  49  45 


33  24  45 
2937   33  01  30 

2936  ;  32  49  00 


o  /   //I 
153  18  00  I 
127  36  30 
124  53  00 
124  57  00  , 
124  40  10 
124  42  40  ' 
124  37  50 
124  24  40  I 
123  22  00 

123  45  05 

122  49  00 

124  22  ;{0 
124  17  00 
124  50  00  I 

123  57  05  ' 
122  47  00 
122  32  00 
122  2:J  50 
122  12  30 

121  58  40 
121  00  10 
120  32  30 
120  10  45 

120  18  30 

119  22  30 

120  28  00 
119  24  30 


119  07  00 
117  42  00 


'  27  30 


2928       32  47  30       118  10  00 
2927       32  43  O'J  I     117  51  00 


2934       32  33  30       117  16  00 


^iiLh. 

Temp. 

o 

09 

44 

238 

44.7 

53 

45.5 

27 

50.3 

135 

152 

44.2 

106 

45 

123 

44.5 

50 

48.5 

100 

44 

40 

51.7 

68 

45.8 

42 

46 

46 

47.7 

75 

48.4 

2<M5 

41.8 

62 

240 

43.7 

456 

52.8 

298 

41.1 

160 

44.4 

145 

48.6 

267 

48 

52 

53.1 

388 

376 

42.8 

603 

38.9 

178 

46.7 

464 

46.5 

359 

49 

417 

41 

313 

43.3 

36 

58.2 

Materials. 


gn.M 

\i'.  S.'  M  " ! " 

R.Sh 

KyS.  G 

iiy-S.rky... 

G.St 

gy.S.P.. 
fry.  S.Sh.  rk  V 

rky 

P 

P>'.S 

fne.gy.  S.... 
U.  Sh 

fiio.S.M.... 
foe.gy.S... 

bk.S.lV!!!. 
gii.M 

yl.S.M 

gn.M 

Ine.  /n-.S.M. 
gn.  M. 

yl.  M 

gn.M 

S.  M.  O 

gu.  M 

M 

bk.  S.  G  . . . . 
ffiiM 

gy.s 


—     Date. 


Aug.  10 
Sept.  1 
Sept.  25 
Sept.  24 
Aug.  28 
Sept.  1 
Aug.  28 
Sept.  2 
Stpt.  2 
Aug.  27 
Sept.  6 
Ort.  13 
Sept.  2 
Utt.    19 

Sept.  25 
Mar.  12  i 
Mar.  12  I 
Apr.  12 
Mar.  13 


ReinarkB. 


Apr. 

Apr. 
.Jan. 
Feb. 

3 
5 
5 
U 

Fob. 
Feb. 
Jau. 
Feb, 

8 
12 

6 
12 

Feb. 
Feb. 

13 

4 

Feb. 

4 

Jan. 
Jan. 

23 
2:J 

Jan. 

20 

Typical  form. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Typical  form,  but  with 
I      hepatiu  spine. 
Tvpieal  form. 

Do. 

Do. 

Do. 
Intermediate  in    nvicUh, 

otberwiHo  typical. 
Typical  form. 

Do. 

Do. 
Intermediate   in  width, 

otherwise  typical. 
Typical  form. 
Brt»ad  form. 
Typii-al  form, 
liroad  form ;  9  Rpccimens 
Willi  hepatic  spine,  1 
without, 
liroad  form. 

Do. 

Broad  form.  Second  ar- 
ticle of  antenna  wide 
in  aoiue  specimeus. 

Do. 
Broad  form.  Some  Rpeci- 
nieiiH     with  hepatic 
tubercle. 

Do. 


Hyastenus  japoniciis  Miers  (loc.  ciL)  is  apparently  identical  with 
hiigipeSy  as  tbe  length  and  divergence  of  the  rostral  spines,  the  length 
of  the  antennal  spines,  and  the  spines  on  the  merus  are  vixriable  char- 
acters in  longipes, 

Eyastenns,  sp. 

Two  small  and  immature  specimens  from  Lower  California  have  been 
referred  to  this  genus.  The  species  is  distinct  from  longipes^  but  its 
characters  can  not  be  distinctly  determined  without  larger  and  more 
nnmeroos  specimens.  The  surface  is  jmbescent.  As  in  longipes  the 
carapace  is  tuberculous  and  spinulous,  but  broader  anteriorly.  The 
epibranchial  spine  is  slender.  There  is  a  prominent  hepatic  spine  as 
in  the  southern  form  of  longipen;  the  postorbital  spine  is  slender  and 
between  it  and  the  hepatic  spine  there  is  a  shorter  subhepatic  spine 
visible  from  above.  Prfeorbital  spine  present.  The  front  is  broader 
than  in  lomjipes^  the  slender  rostral  horns  not  so  divergent,  fringed  with 
long  hairs  on  the  inner  margin.     Basal  antenna!  joint  with  a  slender 
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spine  at  the  aiitero  external  angle,  and  a  spinule  further  back  on  the 
margin.  The  hirger  specimen,  a  female,  lias  slender  chelii>eds;  merus 
and  carpus  spinulifcrous,  as  is  also  the  manus  on  the  upi)er  margin 
near  the  carpus.  Ambulatory  legs  slender;  meral  joints  spinulous 
above,  dactyli  spinulous  beneath. 

Length,  including  rostrum,  8;  width  4.5  millimeters.  The  smaller 
siiecimen  is  only  5  millim(»ters  long. 

Lat.  240  58'  15''  N.,  long.  IIS^  53'  W.,  'M  fathoms,  temperature  64.3°, 
coralline;  station  2989,  U.S.  Fish  Oonunission  ^tenmer  Albatross^  1880 
(17380). 

Nazia  robiUardi  Miters. 

Proo.  Zoiil.  Soc.  Lonaoii,  p.  339,  pi.  xx,  fi<r.  1,  1882;  ClialleDger  Rept.,  Zool., 
xvir,  pp.  60,  61,  1SS6;  Pocock,  Ann.  Ma<r.  Nat  Hist.  (6),  v,  p.  79, 1890. 

Mauritius;  11.  A.  Ward;  one  female  (16310).  This  species  has  been 
taken,  at  30  fathoms,  off  Mauritius. 

Scyra  acutifrons  Dana. 

Araer.  jonr.  Sci.  (2),  xi,  p.  269,  1851 ;  Crust.  U.  S.  Expl.  Exped.,  I,  p.  95,  pi.  11,  fiff, 
2,  1852.  Stirapson,  Jonr.  Boston  Soc.  Nat.  Hist.,  VI,  p.  455,  1857;  Lockington, 
Proc.  Cal.  Acad.  Sci..  vir,  ]>.  69,  1876.  Miers,  .Jour.  Linu.  Soc.  Loudon,  xiv,  p. 
663,  1879;  Challenger  Kept.,  Zoid..  xvi,  p.  62, 1886.  Smith,  Rept.  (Jeol.  Survey 
Canada  for  1878-79,  p.  210  W  (1880). 

A  large  series  of  specimens  serves  to  confirm  Prof.  Smith's  supposi- 
tion that  Dana's  description  was  based  on  immature  individuals.  In 
large  males  the  carajiacc  is  very  nodulous,  the  rostrum  wide,  and  the 
(dielipeds  strongly  developtnl.  In  females  the  regions  are  much  less 
elevated,  the  gastric  region  evenly  rounded,  without  tubercles. 

RECORD   OF   SI'KCIMEXS   KXAMINF.D. 

Kadiak,  Alaska;  W.  G.  W.  Harford  (14801). 
Victoria,  B.  C;  Dr.  C  F.  Newcombe  (1579:$). 
Port  Orchard,  Pugot  Sound;  O.  B.  .Johnson  (11W6). 
Puget  Sound;  1).  S.  Jordan  (30i)9). 

Monterey,  Cal.;  D.  S.  Jordan  (16291);  Dr.  Canfield  (3449). 
Southern  California;  W.  H.  Dall  (ir>21K)). 

From  Vancouver  Island  to  fSanta  Harhara.  Cal.:  1'.  S.  Fish  Connuission  steamer 
JIbatrosR,  1888-1890: 


Cat.  No. 

Station. 

Lftt.  N. 

0    /    " 

16.344 
16343 
16020 
15.513 
la'Ml 
16;{42 

LWl 
287U 

L'874 

:{124 

20G1 
29C9 

49  00  00 

48  r>:8  00 

4H  M)  (H) 
:w  55  10 
34  22  4r. 
:u  20  40 

Lon;r.  W. 


125  48  00 
125  .'•n  OU 
124  57  00 
122  iH  00 
110  40  30 
111)  37  4.0 


Fa  111. 

Trrap. 

0 

24 

.'»2. 3 

34 

.'iO.  3 

27 

50.  3 

21 

52.3 

OJ 

26 

.'^.0 

Botto 


MatiM-irtla. 


tfv.S 

Ko«'k» 

K.  Sh 

rk  V    

liii'.  M  

gy.  S.  P.  St. 


Date. 


Sept.  26 

2o 

24 

Mar.    13 

Feb.    11 

11 


FoUowing:  out  the  sufjgestiou  of  M\\  Miers,  I  bave  plaeed  Scyra 
umhonafa  Stiuipson  auioiig  tlie  Iiiiwhitl*.  ^  , 
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Euxynome  aspera  (Pennant). 

Cancer  asper  Pennant  (Brit.  Zool.,  iv,  t.  x,  f.  3,  p.  13). 

Ewrywme  aaperaJjeach  (Malac.  Brit.,  t.  xvii,  1815).  Ga^rin,  Icon.  Rt^gne  Anim.,  ii, 
pi.  VII,  ^g.  4.  Milne  Edwards,  Hist.  Nat.  Crust.,  i,  p.  351,  pi.  xv,  fig.  18,  1834, 
and  synonymy.  Bell,  Brit.  Crust.,  p.  46,  fig.,  1853.  Miers,  Jour.  Linn.  Soc. 
London,  xiv,  p.  659,  1879.  Carrington  and  Lovett,  Zoologist  (3),  v,  p.  418, 1881. 
Scott,  6th  Ann.  Kept.  Fishery  Board  for  Scotland,  pt.  in,  p.  256,  1888.  Aurivil- 
lins,  K.  Sv.  Vet.-Akad.  Hand.,  Bd.  xxiii,  1,  p.  51,  pi.  i,  figs.  7,  8,  1889.  Ciuio, 
Bidl.  Soc.  Nat.  Napoli  (1),  in,  p.  178,  1889.  Osorio,  Jor.  Sci.  Lisboa  (2),  i,  p. 
53,1889. 

EMrynome  gpinosa  Hailstone,  Mag.  Nat.  Hist.,  viii,  pp.  519,  638, 1835. 
Goernsey:  A.  M.  Norman  (6314).    Channel  IslaiuLs:  Edward  Lovett 

(6567). 
Becorded  from  the  British  Isles,  France,  and  the  Mediterranean. 

Pelia  mntica  (Gibbes). 

PUa  mvtica  Gibbes,  Proc.  Araer.  Assoc.  Adv.  Sci.,  in,  p.  171,  1850. 

PfUa  mvtica  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vn,  p.  177,  18G0.  Smith,  Kept. 
U.  S.  Commr.  of  Fisheries  lor  1871  and  1872,  p.  548  (1874).  A.  Milne  Edwards, 
Miss.  Sci.  an  Mexiqne,  pt.  5,  i,  p.  73,  pi.  xvi,  fig.  2,  1875.  Kingsley,  Proc.  Acad. 
Nat.  Sci.  Phila.,  xxxi,  p.  385,  1879. 

I  find  this  species  extremely  variable  in  the  divergence  of  the  ros- 
trum and  in  the  antero-external  angle  of  the  basal  joint,  which  is  some- 
times anarmed  and  sometimes  armed  with  a  small  spine.  The  species 
ranges  from  Vineyard  Sound  to  the  west  coast  of  Florida,  and  the  more 
northern  specimens,  that  is,  from  Vineyar<l  Sound  to  Beaufort,  are  those 
most  likely  to  present  the  antennal  spine,  while  the  southern  forms  have 
usually  a  blunt  angle  at  that  point.  There  is  no  constancy  in  tliis  oc- 
currence, however,  and  no  accompanying  characteristic  that  is  invari- 
able. 

RECORD   OF  SPECIMENS  EXAMINED. 

Vineyard  Sonnd,  Mass.,  low  water  to  12  fathoms;  IT.  S.  Fish  Commission. 

Virginia  (Union  College  Coll.). 

Beaufort,  N.  C.  (Union  College  Coll.). 

Calibogue  Sonnd,  S.  C;  U.  S.  Fish  Commission  (16350,  16773). 

Florida: 

Florida  Bay  (Union  College  Coll.). 

Marco;  H.  Hemphill  (16999). 

Charlotte  Harbor;  W.  H.  Dan  (17002). 

Sarasota  Bay;  H.  Hemphill  (16208). 

Goodland  Point;  H.  Hertphill  (17000). 

Cedar  Keys;  Lieut.  J.  F.  Moser,  U.  S.  Navy  (16207) ;  H.  Hemphin  (6419),  on  coral, 
one  fathom  (17001). 

Pelia  rotunda  A.  Milm^  Edwards. 
Miss.  Sci.  an  Mexiqne,  Pt.  5,  i,  p.  74,  pi.  xvi,  tig.  4,  1875. 

Ti\-o  males  from  off  the  Kio  de  la  Plata,  one  in  hit.  36o  42'  S.,  long.  56o 
23'  W.,  11^  fathoms,  sand,  broken  shells,  station  2764,  U.  S.  Fish  Com- 
mission steamer  Albatross,  1888  (1G347),  and  the  other  in  lat.  36°  47'  S., 
long.  560  23'  W.,  lOJ  fathoms,  sand,  broken  shells,  station  2766  (17321). 
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A.  Milne  Edwards  records  this  species  in  the  text  as  rotunda^  while 
in  the  description  of  the  figure  it  is  designated  as  rotundata.  The  types 
are  from  oif  Patagonia  and  Brazil. 

In  characterizing  the  two  specimens  at  hand,  I  have  compared  them 
with  specimens  of  mutica  of  eqnal  length  from  South  Carolina,  and 
have  made  tlie  following  observations:  The  width  at  the  branchial  re- 
gions is  the  same,  but  rotunda  is  w^ider  at  the  hepatic  regions.  The 
gastric  and  cardiac  regions  are  a  little  more  swollen  in  this  sx>ecies. 
The  rostrum  is  the  same  length  in  both  species,  but  in  mutica  the  horns 
are  strongly  divergent,  while  in  rotunda  the  outer  margins  are  subpar- 
allel.  The  rostrum  is  more  deflexed  and  wider  at  the  base  in  rotunda 
and  there  is  a  corresponding  width  underneath  across  the  basal  aiiteunal 
joints.  The  fingers  do  not  differ  essentially  from  those  of  mutica.  It 
is  very  probable  that  a  large  series  of  specimens  of  rotunda  would  show 
that  the  above-mentioned  characters  are  not  constant,  but  ofier  indi- 
vidual variations  as  in  mutica, 

Pelia  pacifica  A.  Milne  Edwards. 

Miss.  Sci.  au  Mexiqno,  Pt.  5,  i,  p.  73,  pi.  xvi,  fig.  3,  1875. 

RECORD  OF   SPECIMENS  EXAMINED. 

California: 

Catalina  Harbor;  W.  H.  DaU  (16204). 
Southern  California;  W.  H.  Dall  (16203);  many  specimens. 
San  Diego,  10  fathoms;  H.  Hemphill  (6385).    C.  R.  Orcutt  (16205,  16206);  Rosa 
Smith  (16998). 
Gulf  of  California;  U.  S.  Fish  Commission,  1889: 

Off  Adair  Bay,  Mexico,  lat.  31^  22'  N.,  long.  114°  07'  45"  W.,  17  fathoms,  gravel 
broken  shells,  temperature  65.2^,  station  3026  (16349) ;  one  female,  with  rostral 
horns  a  little  more  divergent  than  in  typical  specimens,  but  otherwise  corre- 
sponding. 

The  types  are  from  the  Bay  of  Panama. 

Pelia,  sp. 

Much  like  pacifica.  The  single  male  specimeD,  however,  has  cheh- 
peds  very  strongly  developed.  Manus  wide  and  swollen,  fingers 
arched.  The  first  ambulatory  leg  is  longer  than  in  pacifica^  the  merus 
joint  nearly  reaching  the  extremity  of  the  rostrum ;  the  penult  joint  is 
longer  and  more  slender  than  in  pacifica.  The  rostrum  has  its  horns 
converging,  but  is  deformed,  as  the  two  sides^re  of  unequal  length. 

Off  Magdalena  Bay,  Lower  California,  lat.  24o  58'  15"  K,  long.  IIS^ 
53'  W.,  36  fathoms,  coralline,  temperature  64.30;  station  2989,  U.  S. 
Fish  Commission  steamer  Albatross,  1889  (16348). 

NibiUa  erinacea  A.  Milne  Edwards.* 

Herhstia  Schramm  (Crust,  do  la  Guadeloupe,  p.  17,  pi.  vii,  iig.  23,  1867). 
NibiUa  erinacea  A.  Milne  Edwards,  Miss.  Sci.  au  Mexique,  Pt.  5,  i,  p.  133,  pi.  xxv, 
1878.    Smith,  Rept.  Commr.  of  Fisheries  for  1885,  p.  627  (1887). 


*NihiHa  armaia  A.  Milue  Edwards  holongs  properly  amQng(fHe^Inachidie. 
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Off  Cape  Hatteras,  N.  C,  andGulf  of  Mexico;  U.  S.  Fish  Commission  steamer  Alba- 
troM,  18S4-1885: 


Cat.  No. 

SU-    1    T  •»      M 

Uon.  i  ^*    ^• 

1 

Long.w] 

]Jottom 

Date. 

Sex. 

Fath: 

Temp.  ,               MateriaU. 

d 

9 

7256 

1     o     .     . 
2301     35  11  30 
25©5     35  OS  00 
2386  1  20  15  00 

0      /       " 

75  05  00 
75  06  30 
88  06  00 

59 
03 
60 

o 

75      jcrsS.  bk.Sp         

Oct.   21 

17 

Mar.    4 

1 
1 

1 

14B91 

1  try.s.brk.^h 

1* 

968S 

61.8     bii.  M 

1  yoiinff. 

1 

*Wilh  egga. 

Keeorded  from  the  Caribbean  Sea. 

Schizophrys  aspera  (Milue  Edwards). 

Mlthrax  asper  Milne  Edwards,  Hist.  Nat.  Crast.,  i,  p.  320^  1834.     Dana,   Crast.  U.  S. 

Expl.  Exped.,  I,  p.  97,  pi.  Ii,  fig.  4,  1852. 
Maja  {Dione)  affinia  de  Haan,  Fauna  Japouica,  CraBt.,  p.  94,  pi.  xxii,  fig.  4,  1839. 

Adams  and  White,  Voy.  Samarang,  p.  15,  1848.     Stimpson,  Proc.  Acad.  Nat.  Sci. 

Phila.,  IX,  p.  218,  1867. 
Sckizopkrys  aerratus  White,  Crust.  Brit.  Mus.,  p.  9,  1847;  Proc.  Zoiil.  Soc,  London, 

XV,  p.  223,  fig.,  1847;  Ann.  Mag.  Nat.  Hist.  (2),  ii,  p.  283,  fig.,  18i8.  Adams  and 

White,  op.  cit.,  p.  16. 
Sekizophrys  spiniger  Whit«,  loc.  cit.    Adams  and  White,  op.  cit.,  p.  17. 
f  f  Mlthrax  quadridentatus  Mac  Leay,  in  Smith,  Annulosa,  Zoid.  South  Africa,  p.  58, 

1849. 
Schizopkrya  afini8  Stimpson,  Amer.  Jour.  Sci.,  xxix,  p.  133, 1860. 
Schizophrys  aspera  Stimpson,  loc.  cit.    A.  Milne  Edwards,  Nouv.  Arch.  Mus.  Hist. 

Nat.,  viii,  p.  231,  pi.  X,  figs^  1-1  f,  1872.    Miers,  Jour.  Linn.  Soc.  London,  xiv, 

p.  660,  1879;  Crust.  H.  M.  S.  Alert,  p.  197,  1884;  Challenger  Kept.,  ZoOl.,  xvii, 

p.  67,  1886.    Haswell,  Proc.  Linn.  Soc.  N.  S.  W.,  iv,  p.  447, 1879;  Ann.  Mag.  Nat. 

Hist,  (5),  V,  p.  147, 1880;  Cat.  Austral.  Crust.,  p.  22,  1882.    De  Man,  Jour.  Linn. 

Soc.    London,  xxii,  p.   20,  1887;  Archiv  fiir  Natur.,  Liii,  p.  226,  1887.     Walker, 

Jonr.  Liinn.  Soc.  London,  xx,  p.  113,  1887.     Aurivillius,  op.  cit.,  p.  51.     Cano, 

op.  cit.,  p.  179. 
Sekizaphrya  aerraia  Stimpson,  loc.  cit. 
Sekizophrya  apinigera  Stimpson,  loc.  cit. 

Miikrax  spinifrons  A.  Milne   Edwards,  Ann.  Soc.  Entom.  France  (4),  vn,  p.  263, 1867. 
Miikrax  affinia  Capello,  Jor.  Sci.  Lishoa,  p.  261,  pi.  iiia,  fig.  4,  1871. 
Miikrax  (Schizophrya)  triangularis  Kossmann,  (Crust.  Reise  KUst^n.  Rothen  Meeres, 

pp.  11,  13,  1887). 
M.  (S.)  triangularis  var.  afncanus  Kossmann,  (op.  cit.,  pp.  11, 14). 
if.  (<S.)  triangularis  Yar.  indicua  Kossmann,  (loc.  cit.). 

Japan;  H.  Loomis;  four  males  and  one  female  (16319)  of  the  typical 
form,  and  corresponding  to  the  figure  by  de  Uaan. 

Samoa;  H.  A.  Ward;  one  male  and  one  immature  female  (1.6318)  of 
the  variety  spinifrons  (A.  Milne  Edwards). 

This  species  is  widely  distributed  throughout  the  Indo-Pacific  region. 
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Pseudomicippa  ?  varians  Mlers. 

Ann.  Mag.  N.  H.,  (5),  iv,  p.  12,  pi.  ix,  fig.  8,  1879;  Crust.  Alert,  pp.  182,  197,  1881; 
Challenger  Rept.,  Zool.,  xvii,  p.  68,  1886. 

Port  Jackson,  Australia;  Australian  Museum;  one  female  (17015). 
Micippa  mascarenica  (Leach). 

Micippa  philyra  Leach  (not  Herbat),  Zool.  Misc.,  iii,  p.  16,  1817.     Gu<Srin,  Icon. 

Crnst.,  pi.  viii  BIS,  fig.  1.    Milne  Edwards,  Hist.  Nat.  Crust.,  i,  p.  330,  1834. 

Adams  and  White,  Voy.  Samarang,  p.  15,  1848.    A.  Milne  £dward8,  Nouv.  Arch. 

Mus.  Hist.  Nat.,  viii,  p.  239,  pi.  xi,  fig.  2,  1872.    Richters,  in  Mobius  (Meeres- 

fauna  Mauritius  u.  Sejchelleii,  p.  143,  pi.  xv,  figs.  6,  7,  1880).     Miers,  Crust. 

Alert,  pp.  198,  182,  1884. 
Micippa  philyra  var.  mascarenica  Kossmann,  (op.  cit.,  p.  7,  pi.  iii,  fig.  2).     Lenz  and 

Richters,  Abh.  Senck.  Natur.  Ges.,  xii,  p.  421,  1881.     Miers,  op.  cit.,  p.  525. 
Micippa  aupercilioaa  Haswell,  Proc.  Linn.  Soc.  N.  S.  W.,  iv,  p.  446,  pi.  xxvi,  fig.  2, 

1879;  Ann.  Mag.  N.  H.  (5),  v,  p.  147,  1880;  Cat.  Austral.  Crust.,  p.  25,  1882, 

var.     Miers,  op.  cit.,  p.  .199. 
Paramicippa  a^perinianus  Miers,  op.  cit.,  pp.  525,  517,  var. 
Micippa  mascarenica  Miers,  Ann.  Mag.  Nat.  Hist.  (5),  xv,  p.  7,  1885;  Challenger 

Rept.  Zool.,  XVII,  p.  69,  1886.     Walker,  .lour.  Linn.  Soc.  Loudon,  xx,  p.  109, 1887. 

Mauritius;  H.  A.  Ward;  one  male  specimen  of  the  typical  form 
(1G;317).  Length  to  base  of  rostrum,  18  millimeters;  width,  10;  length 
of  rostrum,  9;  length  of  cheliped,  about  20;  length  of  first  ambulatory 
leg,  about  22  millimet^^rs. 

Chelipeds  smooth,  covered  with  indistinct,  light-colored  spots.  Palm 
slightly  compressed,  not  dilated.  Fingers  with  a  very  narrow  hiatus  at 
base  when  closed. 

A  common  East  Indian  species. 

Micippa  spinosa  Stimpson. 

Micippa  spinosa  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  ix,  p.  218,  1857.    Haswell, 
Cat.  Austral.  Crust.,  p.  26,  1882.    Miers,  Ann.  Mag.  N.  H.  (5),  xv,  p.  8,  1885; 
Challenger  Rept.,   Zool.,  xvii,  p.  70,  pi.  viii,  fig.  2,  1886. 
Paramicippa  spinosa  Miera  (Cat.  Crust.  N.  Z.,  p.  9,  1876);  Crust.  Alert,  pp.  182,  199, 
1884.     Haswell,  Proc.  Linn.  Soc.  N.  S.  \V.,  iv,  p.  447, 1879;  Ann.  Mag.  N.  H.  (6), 
V,  p.  147,  1880. 
Port  Jackson,  Australia;   two  males  and  two  females;  Australian 
Museum,  Sydney  (17016). 
Inhabits  New  Zealand  also. 

Micippa  thalia  aculeata  (Blanconi). 

Pisa  (Micippa)  ihalia  de  Haan,  Fauna  Japon.,  Crust.,  p.  98,  pi.  xxiii,  fig.  3,  and  pi.  G, 

1839  (non  Cancer  ihalia  Herbst). 
Micippa  aculeata  Bianconi  (Mem.  Accad.  Bologna,  in,  p.  103,  pi.  x,  fig.  2, 1851);  HU- 

gendorf,  Monats,  K.  Akad.  Wiss.  Berlin,  p.  786,  1878. 
Micippa  huanii  Stimpson,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  217,  1857;  de  Man,  Jour. 

Linn.  Soc.  London,  xxii,  p.  20,  1887. 
Micippa  thalia  var.  aculeata  Kossmann,  (Malac.  in  Zool.  des  R.  Meeres,  p.  8,  pi.  ni, 

fig.  5,  1877);  Miers,  Ann.  Mag.  N.  H.  (5),  xv,  p.  11,  1885. 
Micippa  Ihalia  var.  haani  Miers,  Crust.  Alert, ^  pp.  524,  517.  1884. 

Japan;  H.  Loomis.  Recorded  also  from  Chinese  Seas  and  Indian 
Ocean. 
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LIST  OF  SPECIES  OF  MAIID/E  NOT  REPRESENTED  IN  THE  COLLECTION  OF  THE 
U.  S.  NATIONAL  MUSEUM. 

EASTERN  ATLANTIC   OCEAN. 

HerUtia  orata  (Stimpson) Cape  Venlo  Islands,  20  fathoms 

rubra  (A.  Milne  Edwards) C'ape  Verde  Islands 

rioJaeea  (A.  Milne  Edwards) Cape  Verde  Islands ;  West  Africa ;  etc. 

eryophora  Kochebrune Senegambia 

bocagei  Ozorio  {Fide  Archiv  fiir  Natnr.,  ii,  2, 1889) Eastern  Atlantic 

Mtia  goltziana  Oliviera Portugal 

Pkfcodes  antennarius  A.  Milne  Edwards St.  Vincent 

Piia  kirticornia  (Herbst) Medit-erranean ;  Aden ;  also  East  Indies  (Herbst) 

carinimana  Miers Canaries ;  Senegambia 

Stkizophrifs  dichofoma  (Latreille) .  Mediterranean ;  also  East  Indies  (Adams  and  White) 

EAST   rC)A8T   OF   AMERICA. 

Htrbtiia  {HerhatieUa)  depressa  (Stimpson) St.  Tliomas,  Brazil,  30  to  350  fathoms 

C^locfrnn  spinosus  A.  Milne  Edwards Florida,  19  fathoms 

OphpUa  spinipes  A.  Milne  Edwards Florida  Straits,  deep  water 

Pim  antilocapra  Stimpson Off  Florida,  52  to  118  fathoms 

prcelonga  Stimpson Off  Florida,  118  to  124  fathoms 

erinaeea  A.  Milne  Edwards Florida  Straits,  37  fathoms 

NoU>lopa8  Ifrasiliensis  Miers Bahia,  7  to  20  fathoms 

B^dtinia  gracilipea  A.  Milne  Edwards . .  Cape  Corrientes ;  mout  h  Rio  Negro,  30  fathoms ; 

near  Patagonia,  44  fathoms. 

l^nouotiM  granulosus  A.  Milne  Edwards Barbados,  100  fathoms 

simplex  A.  Milne  Edwards Barbados,  100  fathoms 

WEST  COAST  OF  NORTH   AMERICA. 

Ckorilibinia  angusta  Lockington (inlf  of  California 

Herhstia  pubescens  Stimpson Manzanillo,  Mexico 

(Herhstiella)  tumida  (Stimpson) Manzanillo,  Mexico 

{Herhsttella)  parrifrons  Randall West  Coast  of  America,  Capo  St.  Lncas 

S^tolopas  lamellatus  Stimpson Panama :  Manzanillo 

WEST  COAST  OK   SOl'TH    AMERICA. 

f^umacetes  chiUnsis  Streets Chile 

Btrhstia pyriformis  (Bell) (Galapagos  Islands 

(Herbsiiella)  edwardsii  (Bell) Galapagos  IslaiidH 

Pivfides  edtcardsii  Bell .Panama ;  Galapagos  Islands;  Chile;  Straits  of  Magellan 

Peliapulckella  Bell Galapagos  Islan<ls 

EAST  INDIAN  I{E(W()N. 

Eferia  araehn&ides  (Rumph)..  Australian,  Indian,  Malaysian,  and  (*hinc.so  wseas,  to  49 

fathoms. 

Ckorilibinia  gracilipes  Miers N.  and  NE.  Australia ;  New  Guinea 

Berhslia  crassipes  (A.  Milne  Edwards) Australia 

Jfaifl  spinigera  de  Haan Japan ;  East  Indies 

mterm  Walker Singapore 

'       ritBselii  Aadonin Ek^P^' 

PsiruMiihrax  ursus  (Herbst) **  South  Sea" 

rerracosipes  ( Adanis  and  White) Eastern  so  rj 

Itarbicornis  (Latreille) Australia;  New  I folland 
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Paramiihrax  gaimardii  Milne  Edwards New  Zealand 

apinoaus  Miers Norfolk  Island 

minor  Filbol Cook  Strait,  Now  Zealand 

{Lepiomithrtix)  auatralienaia  Miers Tasmania 

(  Leptomithrax)  brevirostria  Miers Locality  unknown 

(Leplomiihrax)  compi-eaaipea  Miers Canton 

(Lepiomithreix)  apinulorua  Ha«well Tasmania ;  Kiujj  George's  Sound 

Chlarinoidea  longiapinua  hituberculatua  Miers Amiranto  and  Providence 

groups,  19  to  22  fathoms 

acantkonotua  (Adams  and  White) Borneo 

acule4itua  (Milne  ICdwards) Seas  of  Asia 

aculeatua  armatua  (Miers) N.  and  N£.  Australia,  3  to  11  fathoms 

halimoidea  (Miers) Oriental  seas 

co2)piHg€r%  (Haswell) N.  and  E.  Australia ;  Japan 

tenuiroatria  (Haswell) Torres  Strait 

filholi  (A.  Milne  Edwards) Stewart  Island 

Acanihophrya  criaiimanua  A.  Milne  Edwards Noukahiva;  Marquesas 

pauciapina  Miers Ovilau,  Fiji  Islands 

Piaa  hrencomia  A.  Milne  Edwards Madagascar 

acutifrona  A.  Milne  Edwards Zanzibar 

Hgaatenua  ariea  (Latreille) Coromandel 

apinoaua  A.  Milne  Edwards Archipel  Viti ;  Mozambique 

aehdP  White Philippines ;  Amboiua ;  Indian  Ocean 

planaaiua  (Adams  and  Whit<e) Chinese  Seas ;  N-  and  NE.  Australia; 

Singapore. 

pleione  (Herbst) Oriental  Seju; ;  Mergui  Archipelago 

oryx  A.  Milne  Edwards Philippines;  Australia;    New  Caledonia; 

Singapore;  Providence  Island. 

gracilirosUHa  Miers -.Fiji  Islands 

ovatua  (Dana).. Sandwich  Islands;  African  or  Eagle  Islands,  10  fathoms; 
Poivre  Island  or  Isle  des  Roches. 

ainope  Adams  and  Whi te (^hiua  Sea ;  Philippine  islands 

convexua  Miers Port  Molle,  N.  E.  Australia,  14  fathoms 

hilgendorfi  de  Man Mergui  Archipelago 

brockii  de  Man Amboina 

tenuicomia  Pocock China  Sea,  25  to  30  fathoms 

faacicularia  (Krauss) Natal 

Lepidon€ucia  defilippii  Targioni-Tozzetti Java 

Scyra  compreaaipea  Stimpson Japan,  6  to  50  fathoms 

Naxia  aerpuUfera  Milne  Edwards N.  and  W.  Australia 

hirta  A.  Milne  Edwards East  Africa ;  Indian  Ocean 

hyatrix  Miers ^iiiUccas,  Amboina,  100  fathoms 

elegana  (Miers) Near  Ki  Islands,  140  liithoms 

taurua  Pocock China  Sea,  32  fathoms 

Micippoidea  anguattfrona  A.  Milne  Edwards Fiji 

lougimanua  Haswell Port  Jackson,  Australia 

Eurynome  longimana  Stimpson Cape  of  Good  Hope,  10  fathoms 

eroaa  A.  Milne  Edwards Samoa 

atimpaonii  Miers Providence  Reef,  Mascarenes 

Sckizophrya  dama  (Herbst) f W.  Australia ;  f  America 

Cyclax  perryi  Dana IMtts  Island,  Kingsmill  Group 

apinicinciua  Heller Red  Sea 

( Cyclonmia)  auhorbiciilnria  ( Stimpson ) Caspar  Straits 

{Cyclomaia)  margariiata  A.Milne  Edwards..  W.  Australia;  New  Caledonia; 

3andwich  and  Viti  Islands. 
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rrioearcimus  sup€rcHio$iiB  Milne  Etlwards ,... New  Caledonia 

nfrocrrua  armuius  A.  Milne  Edwards New  Caledonia 

Fmudomidppa  ncdoM  Heller Red  Sea 

tenuipet  A.  Milne  Edwards f  Indian  Ocean 

JftrinM  erittaia  ( Liun^) Indo-Malaysian  Seas ;  Philippine  Islands ;  Java 

pkilyra  (Herbst) Indo- Pacific ;  Red  Sea 

thmlia  ( Herbst)  typical Indo-Pacific ;  Red  Sea ;  Natal 

thalia  mUktris  (Gerstaecker) Red  Sea 

Bpiuata  afimU  Miere. .  Bass  Strait ;  East  Monco^nr  Island ;  New  Zealand  to  38 
fathoms. 

curtitpina  Has  well N.  and  NE.  Australia ;  Singapore 

Ftnmicippa  tubercnloka  Milne  Edwards S.  Australia 

EXIRACT  FROM  AN  UNPUBLISHED  REPORT  OF  DR.  WILLIAM  STIMPSON, 
O.VTHE  CRUSTACEA  OF  THE  NORTH  PACIFIC  EXPLORING  EXPEDITION, 
1^  TO  1856. 

laeptopuB  longipes  (Herbst)  Latreille.  * 

Cmeer  longipes  Herbst  (non  Lin.). 
Leptopus  lomgipe9  Latreille;  Gndrin,  loon.,  pi.  x,  fig.  3. 
Kgeria  herbstii  Milne  Edwards,  Hist.  Nat.  dcs  Crust.,  i,  p.  292. 
Efrria  lim^pet  Adams  and  White,  Voy.  Samarang,  Crust.,  p.  7. 

V 

Among  a  large  number  of  examples  of  this  si>ecie8  collected  by  the 
exjiedition  there  are  two  adult  males  which  differ  so  much  iu  the  size  and 
character  of  the  chelopoda  from  the  specimens  ordinarily  found  and 
those  hitherto  figured  and  described,  that  they  might  well  be  taken  for 
a  distinct  species.  The  carapax  of  one  of  these  specimens  is  1  inch  long 
and  0.85  inch  broad.  Proportion  of  breadth  to  length,  1  : 1.17.  The 
che]o]>oda  are  large  and  robust,  1.8  inches  in  length.  Hands  much 
inflated;  fingers  gaping  posteriorly;  movable  one  with  £C  large  tooth  at 
its  inner  base. 

In  nine- tenths  of  the  male  specimens  taken,  many  of  which  are  at  least 
two-thirds  as  large  as  that  above  described,  the  hands  are  slender  and 
weak,  like  those  of  the  female;  this  (immature)  form  is  that  represented 
by  Gu^rin's  figure.  In  the  sterile  females,  which  occurred  in  equal  num- 
b&s  with  the  ordinary  females  and  the  males,  the  abdomen  is  flattened 
and  only  two- thirds  as  wide  as  the  sternum. 

In  all  of  our  specimens  the  prajorbital  tooth  is  very  small;  the  orbits 
are  interrupted  above  by  two  deep  fissures,  and  below  by  one  wide  tis- 
Bore  divided  into  two  by  a  small  tooth.  The  projections  of  the  carapax 
are  rather  tubercles  thau  spines.  In  color,  the  body  is  light  reddish 
above,  mottled  with  white;  below,  white;  feet,  whitish  aiinulated  with 
red.  The  figure  given  by  Milne  Edwards  in  the  "Begne  Animal"  is 
less  characteristic  of  our  specimens  than  that  of  Gu<^rin. 

Dredged  iu  the  Harbor  of  Hong  Kong,  China,  on  a  muddy  bottom,  at 
the  depth  of  6  fathoms. 


A  83*nonym  for  Egeria  araehnoides  (Rumph.). — M.  J.  R. 
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Chioncecetes  Behringianus  Btinipson.* 

Chioiuecetes  Behringianus  StimpsoD,  Proc.  Boat.  Soc.  Nat.   Hist,  vi,  84,  Feb.,  1857; 

Boat.  Jour.  Nat.  Hist.,  vi,  449,  1857. 
Peloplaatus  PallasU  Gerstseckor,  Archiv  fUr  Naturgeschichte^  xxii,  105,  Taf.  i,  fig.  1. 

Gerstaecker  has  given  an  excellent  figure  of  this  species  in  the  Archiv 
fiir  Naturgeschichte  for  1850,  but  his  paper  does  not  ai)pear  to  have 
been  published  before  April,  1857;  our  name  has  therefore  priority. 
The  entomologist  of  Berlin  does  not  seem  to  have  been  acquainted 
with  Kjoyei's  genus  Chionoscetes,  to  which  the  species  certainly  belongs; 
in  fact  it  is  most  closely  allied  to  the  type  C.  opilio. 

This  species  was  found  in  Behring  Straits,  and  northward  as  far  as  . 
the  expedition  penetrated;  many  specimens  having  been  dredged  by 
Capt.  Rodgers.  It  also  occurred  to  southward  of  the  straits,  as  far  as 
Mativi  Island.  It  is  found  only  in  deep  water,  and  on  bottoms  more 
or  less  muddy.  In  a  living  state  it  was  of  a  light  brick-red  color  above, 
often  iridescent;  below,  yellowish-white;  sides  of  feet  shining  white. 
The  posterior  feet  are  short.  The  dimensions  of  thecarapax  of  a  large 
female  are — length,  2.57;  breadth,  2.72  inches. 

In  Gerstajcker's  figure  the  surface  of  the  carapax  posteriorly,  and 
the  upper  sides  of  the  ambulatory  feet,  are  represented  as  much  more 
rugose  than  in  any  of  our  specimens. 

ChiofKecetes  is  evidently  nearest  allied  to  Hyas^  although  i)robably  a 
higher  form.  In  young  specimens  the  resemblance  to  Hyas  is  easily 
noticed.  Ryas  chiknsiH  should  probably  belong  to  it.  It  has  consid- 
erable resemblance  in  general  appearance  to  Salacia  of  the  opposite 
extremity  of  the  American  continent,  of  which  it  may  be  considered 
the  analogue. 

Hyas  latifrons  Stimpson.t 

Hyas  coarctaUis  »Stiinp.son  (non  Leacli),  Bost.  Jour.  Nat.  HiHt.,  vi,  p.  450,  1857. 

This  species. differs  from  H,  coarctutus  of  the  North  Atlantic  m  the 
following  characters,  which  are  found  to  be  constant  upon  examination 
of  numerous  speiMmens  of  both  forms.  The  body  is  thicker  and  much 
broader  anteriorly  aeross  the  post-orbital  apophyses;  the  angles  are  all 
more  obtuse.  The  dorsal  surface  is  marked  with  fewer  tubercles, 
which  are  also  much  larger  and  more  obtuse,  most  of  them  being  rather 
swellings  than  Avarts.  The  rostrum  is  shorter  and  less  acute;  and  the 
superior  fissure  of  the  orbit  is  always  closed,  its  margins  overlapping. 

It  is  subject  to  considerable  variation  in  some  of  its  characters,  par- 
ticularly in  the  greater  or  less  approximation  of  the  forks  of  the  ros- 
trum, which  may  be  so  closely  appressed  against  each  other  as  to  over- 
lap, or  may  diverge  so  as  to  leave  a  narrow  V-shaped  space  between. 
They  diverge  most  in  the  young.  The  feet  and  inferior  surface  of  the 
body  are  densely  hirsute  in  some  individuals  and  (juite  smooth  in  others. 

*Equivalpnt  to  Chionoiceies  oj)ilio  (O.  Fabricius). — M.J.  R. 
t  See  page  HJ», 
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The  color  is  a  flasky  brick-red  above;  whitisli  below.  The  dimensions 
of  a  male  from  the  Arctic  Ocean,  north  of  Bering  Straits,  are:  Length 
ofearapax,  2.85;  greatest  breadth,  2.12;  greatest  i>ost-orbital  breadth, 
1.7j;  breadth  at  constriction,  1.59 Inches. 

.  This  species  was  found  by  us  in  great  numbers  in  all  parts  of  the 
North  Pacific  Ocean  north  of  the  parallel  of  oO^.  The  following  locali- 
ties way  be  mentioned:  Sea  of  Ochotsk;  Avatscha  Bay  and  oif  Che- 
poonski  Noss,  coast  of  Kamtschatka;  off  Matwi  Island;  in  Behring 
Straits,  and  in  the  Arctic  Ocean.  It  occurred  on  all  kinds  of  bottom, 
fron  low-water  mark  to  a  depth  of  50  fathoms  or  more.  Among  sev- 
eral himdred  specimens  of  this  species,  not  one  of  H.  aranea  was  found, 
aftJiongh  this  latter  species  is  said  by  Brandt  to  occur  in  the  sea  of 
Ochotsk. 

The  specimens  from  the  waters  of  Avatscha  Bay,  which  are  somewhat 
brackish,  do  not  differ  from  those  taken  in  the  open  sea. 

Brandt*,  in  the  Zoology  of  Middendorff's  Eeise  in  den  Sibiriens,  Part 
1,  page  78,  describes  a  Hyas  from  the  Sea  of  Ochotsk,  which  he  consid- 
ered a  variety  {alutacewf)  of  H.  coarctatus.  He  states,  however,  that 
it  differs  from  the  Atlantic  form  in  the  somewhat  more  strongly  granu- 
lated (starker  ehagrinirte)  upper  surface  of  the  carapax;  in  the  broa<}er 
posterior  side  of  the  body,  and  in  the  broader  hands.  These  characters 
are  certainly  not  those  of  our  species,  and  for  this  reason  we  have  not 
applied  to  the  Pacific  form  the  name  alutaceus.  In  some  of  the  larger 
specimens  the  surface  is  indeed  granulated  to  some  extent,  particularly 
at  the  summits  of  the  swellings;  but  specimens  of  ordinary  size  are 
always  much  smoother  than  any  from  the  Atlantic.  It  is  not  impossible, 
therefore,  that  there  is  still  another  species  in  the  North  Pacific. 

Genus  BSICROPISA  Stimpson.* 

It  has  been  found  necessary  to  institute  a  new  genus  for  the  recep- 
tion of  a  small  Pt^o^liko  crustacean  which  was  taken  in  considerable 
Aamliers  at  the  Gape  de  Verde  Islands.  It  has  a  short  and  broad 
OTate  carapax  and  flattened  rostrum.  The  orbits  are  much  less  com- 
plete than  in  Pisa,  and  have  a  single  fissure  above.  It  resembles  Scyra 
in  many  resx>ects,  but  the  external  antennae  are  not  concealed  beneath 
the  rostrum.  The  outer  maxiUipeds  resemble  somewhat  those  of  Fim; 
but  the  outer  angle  of  the  almost  heart-shaped  third  joint  is  strongly 
projecting,  and  there  is  no  notch  for  the  reception  of  the  fourth  joint; 
the  palpus  is  broad. 

Micropisa  ovata'Stimpsou. 
Proc.  Acad.  Nat.  Sci.,  PhUa.,  ix,  p.  217, 1857. 

In  this  little  crab  the  carapax  is  rather  depressed,  .and  but  little 
longer  than  broad.  The  regions  are  sufficiently  prominent,  but  gener- 
ally smooth  and  rounded ;  there  are,  however,  three  inconspicuous  pro- 


*Not  distinct  from  JHcr&««a.— M.  J.  R. 
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tuberances  on  the  genital,  and  three  on  each  branchial  region.  Sur- 
face pabescent,  the  more  prominent  portions  often  surmounted  by  a 
few  curled  seta*.  The  antero-lateral  margin  is  swollen,  but  without 
teeth,  except  tliat  immediately  behind  the  x>o8torbital  tooth,  and  a 
small  conical  one  at  tiie  lateral  extremity  of  the  branchial  region.  The 
chelopoda  of  the  adult  male  are  robust;  the  merus  toothed  along  the 
angles;  the  hand  smooth,  somewhat  compressed^  and  surmounted 
above  by  a  ridge.  Posterior  four  pairs  of  feet  pubescent,  the  merus 
with  a  small  tooth  at  the  summit  and  one  or  two  near  the  base«  Length 
of  carapax,  0.4;  width,  0.38  inch. 

Several  specimens  were  taken  in  the  harbor  of  Porto  Pray  a,  Gape 
de  Verde  Islands.  They  were  dredged  on  a  nullipore  bottom  at  the 
depth  of  20  fathoms.* 

Micippa  spinoMi  Stimpson.f 

Body  depressed;  proportions  of  the  carapax,  breadth  to  length,  as  ^ 
1  to  1.3;  upper  surface  uneven,  crowdedly  tuberculated  and  setose,  r 
Spines  of  the  back  few  in  number,  but  long  and  slender,  with  Unnt  jf 
extremities.  There  are  three  spines  on  the  median  line,  two  of  which  la 
are  on  the  gastric  region,  and  one,  the  largest  of  all,  on  the  cardiac.  i<, 
A  large  spine  on  each  side  on  the  branchial  region,  between  which  and  c; 
the  x>ostorbital  tooth  on  the  lateral  margin^  there  are  nine  spines,  :t^ 
irregular  in  size  and  distance.  Posterior  margin  spinulose,  three  or  « 
four  spines  near  the  middle  being  larger  than  the  others.  Rostrum  «^ 
inclined  at  an  angle  of  45<^  and  bent  at  its  extremity  into  the  vertical  js] 
plane;  it  is  dilated  at  the  extremity,  the  comers  being  broadly  rounded  ti 
and  minutely  crenulated;  at  the  middle  there  are  two  diverging  teeth.  f4 
Ocular  peduncles  rather  short,  in  length  little  more  than  twice  their  ^; 
diameter.  Orbit  with  two  fissures  above,  the  inner  one  closed,  the  ii^ 
outer  open,  separating  the  postorbital  tooth.  The  pterygostomian  (re-  X^ 
gions)  are  full  convex,  tuberculated,  and  not  setose.  The  third  joint  of  i;i| 
the  outer  maxillipeds  is  greatly  expanded  at  its  antero-exterior  angle;  j^j 
the  second  joint  is  marked  with  a  longitudinal  furrow  near  its  outer  hi. 
margin.  The  basal  joint  of  the  outer  antenme  is  very  broad,  its  ante-  \' 
rior  tooth  short,  with  nearly  suAooth  margin;  second  joint  oblong,  com-  \% 
pressed,  with  the  margin  ciliated  with  long  hairs.  Chelopoda  equal-  \^ 
ling  the  carapax  in  len^h,  smooth  and  glossy,  fawn  colored,  with  white  ji^j 
bases;  carpus  and  hand  minutely  and  obsoletdy  granulated;  lingers  iily 
with  black  tips.  Ambulatory  feet  compressed,  thickly  hairy,  the  mems  kiy 
with  a  small  terminal  spine  above.  Color  of  the  body  pale  reddish,  H\ 
rendered  indistinct  by  an  accumulation  of  sordes  retained  by  thesetfe.  ^ 

•  A.  Milne  Edwards  (Konv.  Arch.  Mna.  &  Hist.  Nat.,  iv,  p.  51,  pi.  xvi,  tg,  1,  ?  f 
1868)  represents  this  species  with  several  nneqnal  lateral  teeth,  and  the  amhnlatory  i''^ 
U^gs  regularly  tnbercnlose. — M.  J.  R.  % 

t  See  page  92.— M.  J.  K.  %^ 
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Diinensious:  Length  of  the  carapax,  0.75;  greate-st  breadth,  0.59;  dis- 
tance between  tips  of  i)08torbital  teeth,  0.45;  length  of  first  pair  of  am- 
bulatory feet,  0.86  inch. 

Specimens  of  this  species  were  dredged  on  a  muddy  bottom  in  6 
fathoms  in  the  harbor  of  Sidney  or  Port  Jackson,  Australia. 

Micippa  hirtipes  BaDa." 
Micippa  hirHpes,  Dsda;  U.  S.  Exploring  Expedition;  Crust.  I,  p.  90,  pi.  1,  fig.  4,  1852. 

The  following  description  is  drawn  up  from  spe(*imens  preserved  in 
spirits;  it  may  be  useful,  as  Dana's  specimens  were  dried:  The  body 
is  moderately  depressed ;  carapax  minutely  and  somewhat  unequally 
tuberculated  above,  without  spines,  except  a  small  one  at  the  branchial 
fegton  on  each  side  and  a  marginal  one  in  front  of  this;  these  are  con- 
tinuous with  the  series  of  teeth  on  the  antero-lateral  margin.  The  pos- 
terior margin  is  denticulated  with  granular  tubercles  somewhat  larger 
than  those  of  the  surface;  the  median  two  heing  larger  and  dentiform. 
The  antero-lateral  margin  curves  upward  a  little  and  shows  nine  mi- 
nute teeth,  two  of  which  in  the  depression  between  the  hepatic  and 
branchial  regions  are  much  larger  than  the  others.  The  superior  mar- 
gin of  the  orbit  is  two  fissured.  The  eye  peduncles  are  exposed  through- 
out their  length  and  fully  reach  the  tips  of  the  teeth  formed  by  the 
external  angle  of  the  orbit.  Eostrum  broader  than  long ;  its  upper  sur- 
foce  with  two  convex  ridges;  extremity  broader  than  the  base  and 
four-toothed,  the  middle  teeth  being  short,  triangular,  and  blunt,  the 
lateral  ones  sharp  and  curved  upward.  The  movable  part  of  the 
antennsB  is  at  the  biise  of  the  rostrum,  separated  from  the  orbit  only 
by  the  narrow  projecting  terminal  edge  of  the  basal  joint,  which,  seen 
from  above,  forms  a  slender  tooth.  Below  the  surface  of  this  basal  joint 
is  smooth. 

The  upper  surface  of  the  body  is  hairy,  the  ambulatory  feet  densely 
so  5  bectognathopoda  also  hairy.  First  pair  of  ambulatory  feet  long. 
Dactyli  much  curved.  The  dimensions  of  a  female  specimen  are  as  fol- 
lows: Lengthof  the  carapax,  0.59;  greatest  breadth,  0.48  inch;  propor- 
tion, 1 : 1.23;  length  of  first  pair  of  ambulatory  feet,  0.64  inch. 

Our  specimens  differ  somewhat  from  Dana's  figure  in  the  greater 
prominence  of  the  tooth  of  the  basal  joint  of  the  antennae,  which  projects 
so  as  to  appear  conspicuously  above.  The  species  is,  however,  undoubt- 
edly the  same.  It  approaches  M.  philyra  in  character,  but  is  more 
hairy,  the  margins  with  smaller  teeth,  the  teeth  of  the  rostrum  shorter 
and  the  outer  ones  recurved,  and  the  movable  part  of  the  antenna  not 
widely  separated  from  the  orbit.  It  has  also  some  resemblance  to  M, 
platipes  Ruppell,  but  has  not  the  sharp  terminal  rostral  teeth  of  that 
species. 

Our  specimens  were  taken  at  the  islands  of  Loo  Choo  and  Ousima. 
Those  of  the  Exploring  Expedition  are  trom  Tongatabu. 


•A  synonym  of  Micippa  philyra  (Herbst).— M.  ^^g^^^  by  GoOglc 
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Micippa  Haanii  Stimpson.* 

The  Japanese  specimens  of  this  species  are  said  by  De  Haan  to  dif- 
fer from  the  original  specimens  of  Cancer  thalia  described  by  Herbst 
in  wanting  the  two  spines  on  the  posterior  margin  of  the  carapax,  and 
in  having  a  spine  on  the  merus  of  the  ambulatory  feet  near  its  superior 
extremity.  -In  all  of  our  specimens  from  the  Chinese  Sea  the  charac- 
ters are  the  same  as  those  found  in  De  Haan's  figure  and  description, 
while  none  present  the  above-mentioned  characters  of  G.  thalia.  Nor 
do  they  agree  with  the  description  of  Herbst's  specimen  given  by  Ger- 
stsecker  in  the  Archiv  fiir  Naturgeschichte,  vol.  xxii,  p.  109.  Under 
these  circumstances  we  have  been  led  to  consider  the  species  distinct, 
and  to  propose  a  new  name  for  De  Haan's  crustacean. 

M.  thalia  Krauss,  which  inhabits  the  coast  of  South  Africa,  seems 
also  distinct  from  the  Herbstian  species. 

Naxia  dicantha  De  Haan.t 

In  living  specimens  cf  this  species  the  body  is  covered  with  sordes  5 
when  cleaned  it  is  found  to  be  of  a  yellowish-brown  color  above  and  be- 
low, the  feet  annulated  with  pale  purplish-brown.  There  is  a  great 
diversity  in  the  size  of  the  hand  and  the  shape  of  the  fingers,  shown 
between  large  males  and  those  of  ordinary  or  small  size,  as  mentioned 
by  De  Haan. 

The  diversity  in  the  shape  of  the  rostrum  in  Naxia  serpulifera  and 
N,  dicantha  does  not  seem  of  sufficient  importance  to  warrant  a  generic 
separation.  The  deep  orbits,  with  peculiar  fissures  widening  at  the 
bottom,  are  characteristic  of  both ;  although  in  N,  dicantha  th^  inferior 
fissure  is  much  broader  than  in  the  other  species.  There  is,  however, 
in  the  Japanese  species  a  notch  in  the  margin  of  the  merus  of  the  hec- 
tognathopod  at  the  insertion  of  the  carpus;  while  in  N.  aerpuli/eraj 
judging  from  Guerin's  figure,  that  margin  is  entire. 

Naxia  dicantha  was  taken  by  the  expedition  at  the  following  local- 
ities: Ilong  Kong  Harbor,  abundant  on  shelly  bottoms  in  10  fathoms; 
northern  China  Sea  in  20  fathoms;  Kagosima  Bay,  Japan,  in  20  fath- 
oms, shelly  bottom. 

Scyra  compreaaipea  Stimpson. 

Proc.  Acad.  Nat.  8ci.  Phila.,  ix,  p.  218,  1857. 

Carapax  irregularly  ovate,  proportion  of  breadth  to  length  1:1.27 
(rostrum  and  lateral  spines  included).  It  is  rather  depressed  i>oste- 
riorly,  well  contracted  between  the  hepatic  and  branchial  regions. 
Gastric  region  ample,  rounded  above,  and  nearly  smooth,  with  the 
exception  of  two  or  three  minute  tubercles  along  the  median  line  and 


•Equivalent  to  Micippa  thalia  aculeaia  (Bianconi).     See  page  92. — M.  J.  R. 
t  See  page  85. 
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one  on  either  side  posteriorly.  There  is  a  sharp  tubercle  on  each  side 
at  the  hepatic  region,  and  a  short,  sharp  spine,  extending  horizontally 
and  somewhat  curving  forward,  at  the  summit  of  each  branchial  region. 
Cardiac  and  intestinal  regions  rather  small  and  only  moderately  ele- 
vated. Posterior  margin  with  a  slightly  prominent  tubercle  at  the 
middle.  Rostrum  scarcely  as  long  as  broad,  laminiforin,  scarcely  con- 
tracted at  base;  horns  shorter  and  less  acuminate  than  in  ^8^,  acuti/rons, 
Praeorbital  tooth  prominent  and  acute,  but  rather  short.  Parts  about 
the  head  below  much  as  in  8,  acuti/rons.  The  tooth  forming  the  ex- 
ternal angle  of  the  orbit  is  deeply  concave  below,  leaving  the  orbit  at 
that  point  widely  interrupted.  Margin  of  the  pterygostomian  region 
with  three  smaU,  obtuse,  lobe-like  teeth;  a  deep  sinus  separates  this 
margin  from  that  of  the  side  of  the  carapax.  Feet  all  much  compressed. 
Merus  of  chelopoda  four- sided  or  prismatic,  obtusely  tuber culated 
along  the  angles;  superior  edge  with  blunt  teeth  near  the  base,  and 
one  prominent  sharp  tooth  near  the  extremity,  being  one  of  three  large 
teeth  surrounding  the  insertion  of  the  carpus.  Superior  and  inferior 
edges  of  ambulatoiy  feet  somewhat  setose;  the  penultimate  joints  of 
these  feet,  however,  are  smooth  and  slender.  In  this  and  the  other 
known  species  of  the  genus  the  setae  are  stout  and  clavate  in  form. 
The  dimensions  of  a  sterile  female  are:  Length  of  carapax,  0.65; 
greatest  breadth,  0.51  inch. 

This  species  was  dredged  in  the  Harbor  of  Hq,kodadi,  Island  of  Jesso, 
Japan,  on  a  bottom  of  weedy  sand,  at  the  depth  of  6  fathoms. 

Only  one  other  species  of  the  genus  is  known,  S.  a<mti/r(yn8  Dana, 
which  inhabits  the  opposite  coast  of  the  North  Pacific. 

Dione  affinis  de  Haan.  * 

The  only  specimen  taken  is  young;  the  dimensions  of  the  carapax 
being,  length,  0.57;  greatest  breadth,  0.41;  breadth  between  prjeor- 
bital  spines,  0.35  inch.  Proportion  of  this  interorbital  breadth  to  the 
length,  1:  1.63.  This  proportion,  in  de  Haan's  figure,  is  1: 1.93.  Our 
specimen  differs  from  those  described  by  de  Haan  in  its  more  depressed 
form,  its  narrower  and  smoother  carapax  and  broader  front.  There  is  no 
tooth  within  at  the  base  of  the  movable  finger,  and  none  on  the  outer 
base  of  the  hand.  The  horns  of  the  rostrum  are  longer  than  in  the 
adult  J>.  affinisy  and  the  abdomen  of  the  male  is  not  dilafed  near  the 
base. 

Having  no  opportunities  of  comparing  our  specimen  with  the  young 
of  the  species  to  which  it  is  here  referred,  we  do  not  venture  to  con- 
sider it  distinct. 

It  was  taken  in  a  harbor  on  the  northwest  coast  of  the  Island  of 
Ousima. 


^'Eqnivalent  to  Schizophrya  aspera  (Milno  Edwards).     See  page  91. — ^M.  J.  R. 
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Mithrait  suborbicularis  Stimpeon.* 
Plate*  VIII,  FiR.  2. 

Proc.  Acad.  Nat.  Sci.  Phila.,  ix,  p.  218,  1857. 

This  si)eci^s  belongs  to  tlie  division  Mithrax  trwmversaux  of  Milne 
Edwards.  The  following  description  is  taken  from  a  sterile  femalei,  tlie 
onl3^  specimen  found:  Oarapax  rounded,  not  narrowed  anteriorly; 
length  and  breadth  equal;  margins  deiitated*with  teeth  of  moderate 
size.  Gastric  region  broad  and  convex.  Upper  sui*fi^ee  with  about 
thirty  small,  nearly  equidistant,  prominent  warts,  the  interspaces  gran- 
ulated. Eostrum  formed  of  two  small,  sharp,  triangular,  diverging 
horns,  outside  of  which  on  either  side  project  three  slender  spines  be- 
longing to  the  anterior  margin  of  the  basal  joint  of  the  antenna.  Eyes 
large.  Superior  margin  of  orbit  with  two  deep  fissures,  and  three 
teeth,  the  middle  one  of  which  is  short,  truncate,  with  a  trifid  clove-Uke 
apex.  The  tooth  at  the  external  angle  of  the  orbit  is  rather  long  and 
sharp,  curving  forward;  immediately  behind  this  there  are  two  teeth  on 
the  anterolateral  margin  just  in  front  of  the  hepatic  constriction.  Be- 
hind this  constriction  on  the  lateral  margin  of  the  carapax  there  »re 
six  teeth,  the  posterior  ones  very  small,  and  placed  rather  above  than 
on  the  margin.  At  the  posterior  extremity  of  the  shell  there  are  two 
small,  blunt  submarginal  teeth.  Outer  pterygostomian  regions  with 
granulated  surface  upon  which  arise  a  few  tubercles.  Hectognathopoda 
and  the  adjoining  triangular  surface  smooth  and  ungranulated.  Fosssb 
of  the  inner  antenna*  excavated  in  the  inferior  side  of  the  horns  of  the 
rostrum.  Chelopoda  small,  slender,  smooth,  and  glossy.  .Ambulatory 
feet  hairy  above;  three  of  the  joints  spinulose;  below  smooth.  Those 
of  the  posterior  i>air  nearly  smooth  above. 

The  color  in  the  preserved  specimen  is  white,  tinged  with  reddish 
brown.  Dimensions:  Length  of  carapax,  0.8;  greatest  breadth,  the 
same;  breadth  between  tips  of  the  larger  spines  of  the  airtennse,  0.4; 
between  tips  of  the  spines  at  outer  angle  of  orbit,  0.57  inch. 

It  was  taken  at  Selio  Island,  Gaspar  Straits,  by  Mr.  L.  M.  Squires  of 
the  steamer  John  Hancock. 

Eurynome  longimana  Stimpson. 
Plate  VIII,  Fig.  1. 
Proc.  Acad.  Nat.  Sci.  Phila.,  ix,  p.  220,  1857. 

Carapax  with  the  regions  distinct  but  not  deeply  separated;  propor 
tion  of  breadth  to  length,  1 : 1.38.  Tipper  surface  rugose,  the  rugosities 
consisting  of  nmnded,  flattened  warts,  somewhat  irregular  in  size,  and 
sometimes  confluent.  A  large  triangular  tooth  behind  the  orbit  at  the 
hepatic  region ;  five  teeth  on  the  branchial  region,  four  of  which  are 


* CycZomaio  «ui»orfcicttZam  Stiiupson,  Amor.  Jour.  Sci.,  xxix,  p.  133,  1860. 
Cyvlax  (Cyclomaia)  suhorhicularw  Miers,  Joiir.  Linn.  Soc.  lionrlon,  xiv,   p.  660, 
1879.— M.  J.  li. 
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marginal  or  submarginal,  and  one  erect  at  the  center  of  the  region- 
Two  small  spines  on  the  gastric  region.  Cardiac  region  rather  promi- 
nent, oblong.  Posterior  margin  with  a  slight  protuberance  on  each  side. 
Eostram  deeply  bifid;  horns  long  and  sharp,  somewhat  divergent. 
Orbits  and  antennae  much  as  in  E,  (utperay  except  that  the  superior 
orbital  fissure  is  not  open.  Hectognathopoda  roughly  granulated. 
Chelopoda  of  male  nearly  twice  as  long  as  the  carapax,  granulated  and 
somewhat  spinous;  hand  rather  slender,  with  three  or  four  stout  spines 
toward  extremity  on  sui)erior  inner  margin.  Pincers  deflexed.  Ambu- 
latory feet  bicarinate  above,  the  CArinse  most  distinct  on  the  merus, 
where  they  are  each  3-4  toothed. 

In  the  female  the  carapax  is  pubescent  and  more  convex  than  in  the 
male;  the  chelopoda  are  very  short,  and  tbe  hand  scarcely  twice  as 
long  as  broad. 

Colors:  Carapax  above  dull  red;  feet  whitish,  or  variegated  with  pale 
red«  Eyes  small,  black.  Dimensions  of  $  ,  length  of  carapax,  0.47; 
breadth,  0.34;  length  of  rostrum,  0.12;  of  chelopod,  0.8  inch;  of  9, 
length  of  carapax,  0.39;  of  chelopod,  0.3  inch. 

Dredged  in  10  fathoms,  on  a  rocky  bottom,  among  OorgoniaB,  etc., 
in  False  Bay,  Cape  of  Good  Hope. 
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Fig.  1.  Lepteces  ornattis,  gen.  et  sp.  nov..  cf  x  2§. 
Fig.  2.  Hyastenus  caribbceus,  sp.  nov.,  cf ,  x  2|. 


Digitized  by 


Google 


Digitized  by 


Google 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XVI     PL.  VII. 


c 

B 

I 

3 


Digitized  by 


Google 


S'UlTIVBESr 


i 


Digitized  by 


Google 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XVI     PL.  VIII. 


Fi^.  1.  Eurynome  longimana  Stimpson,  cf ,  x  3J. 

Fiff.  2.  Cffclax  {Cyclotnata)  suborhicularis  (Stimpeon),  9 ,  x  2. 
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NOTES  ON   ERIAN  (DEVONIAN)    PLANTS   PROM    NEW  YORK  AND 
PENNSYLVANIA. 

BY 

D.  p.  Penhallow,  F.  R.  S.  C, 

McGill  ColUge^  Montreal. 
(With  Plates  ix-xiv.) 

Among  a  large  number  of  Brian  plants  submitted  to  Sir  William 
Dawson  and  myself  by  Mr.  C.  S.  Prosser,  of  the  U.  S.  Geological  Sur- 
vey, were  several  which  seemed  to  admit  of  ready  identification.  The 
larger  part  were,  however,  of  a  doubtful  chanicter,  in  small  fragments, 
or  appeared  to  be  hitherto  nndescribed,  and  thus  demanded  8i)ecial  ex- 
amination. The  results  obtained  by  me  are  embodied  in  the  following 
Dotes: 

The  history  of  the  specimens,  as  derived  from  Mr.  Prosser,  is  as  fol- 
lows: 
Nos.  3,  6,  and  7  are  from  Skunnemunk  Mountain,  Orange  County,  N. 

Y.   The  rocks  from  which  they  were  obtained  are  designated  simply  as 

Devonian. 
No.  46  is  from  the  same  locality,  but  derived  frpm  the  collection  of 

Prof.  D.  S.  Martin,  of  New  York  City. 
Nos.  8,  9,  19,  and  36  are  from  the  Upper  Chemung  of  Lanesboro, 

Sasquehanua  County,  Pa.,  and  are  deposited  in  gray  mica  slate. 
Nos.  15,  28,  and  32  are  from  the  Hamilton  Group  of  West  Hurley, 

Ulster  County,  N.  Y. 
Nos.  21,  24,  27,  37,  38,  39,  and  41  are  from  the  Genesee  shale  of  Lake 

Canandaigaa,  N.  Y. 
Nos.  25  and  42  are  from  the  Genesee  Shale  of  Penn  Yan,  N.  Y.,  while 

No.  20  is  from  the  Marcellus  Shales  at  Union  Springs,  Cayuga  Lake, 

New  York. 
Owing  to  the  very  imperfect  nature  of  much  of  this  material  I  have 

deemed  it  expedient  to  separate  all  such  from  the  more  determinable, 

and  have  thus  brought  the  whole  under  the  two  general  heads  of  (1) 

dubious  species  and  (2)  determinable  sx>ecies. 

DUBIOUS  SPECIES. 

A  number  of  the  specimens  consist  of  small  fragments  and  show 
either  so  little  structure  or  so  complete  an  absence  of  it  as  to  render  it 
inexpedient  to  assigii  any  definite  positions  to  them  at  the  present 
time,  more  particularly  as  they  can  not  be  made  to  harmonize  with  any 

Proceetlings  National  Museuni,  Vol.  XVI— No.  92H. 


105 

Digitized  by 


Goegle 


106        NOTES  ON  BRIAN  PLANTS — PENH  ALLOW. 

previously  described  species,  although  in  one  or  two  cases  there  are 
certain  general  resemblances  which  may  prove  to  have  greater  signifi- 
cance when  more  complete  material  is  secured.  It  will,  therefore,  be 
suflftcieut  to  place  their  descriptions  on  record. 

No.  24  is  a  fragment  of  a  small,  branching  plant  of  very  imperfect 
preservation  and  obscure  cbariict^s. 

No.  45  is  a  fragment  of  some  large  plant,  which  shows  a  number  of 
coarse,  parallel  striae,  the  fragment  being  too  small  to  exhibit  their 
terminations.  I  should  be  inclined  to  refer  this  to  Calamites  trami- 
tionis  Gopp.  or  to  some  closely  allidd  si)ecies.*  Comparison  should  be 
made  with  Calamites  ramosus  Artis.,  and  C.  pa^hyderma  Brongn.,'t 
also  with  Bornia  radiata  Brong.j:  and  B.  scrobiculata  Sternb.§ 

Nos.  6  Skud  7  are  probably  structures  of  the  same  nature.  They  rep- 
resent aggregations  of  similar,  simple,  straight  filaments  about  1.5  to 
2mm  ijj  diameter,  disposed  in  a  parallel  manner.  They  were  originally 
structures  of  considerable  volume,  as  their  transverse  section  is  nearly 
round.  It  is  not  unlikely  that  they  represent  roots,  but  it  is  impossi- 
ble to  {issign  them  to  any  particular  plant. 

Kos.  27  and  37  are  fragments  of  similar  linear,  branching  stems,  11 
and  12*'"  long  by  3  and  5"*"  wide.  They  show  no  structure  whatever 
and  can  not  at  present  be  referred  to  any  species. 

No,  38  is  a  fragment  of  a  stem  without  branches,  8<^"  long  and  1.5*° 
wide.  It  shows  no  structure  beyond  four  longitudinal  and  parallel 
ridges  or  nerves,  which  are  about  equidistant.  It  is  probable  tlu^i 
this  may  be  a  fragment  of  the  same  species  as  No.  25. 

No.  41  is  a  narrow  stem  12*^™  long  and  3™^"  wide,  showing  no  lateral 
members  for  a  distance  of  7^^  beyond  which  there  appear,  on  opposite 
sides,  what  are  either  the  stumps  of  branches,  or  more  probably,  per- 
haps, the  basal  portions  of  leaves.  They  are  distant  3*=°».  The  speci- 
men bears  a  slight  resemblance  to  Parha  deciptens^  but  the  relation 
can  not  be  satisfactorily  estabUshed^ 

Nos.  23  and  40  are  of  the  same  nature.  Each  is  a  small  fragment  of 
a  stem  showing  near  one  end  a  pair  of  branches  or  leaves,  of  which  only 
the  basal  portions  remain.  The  stem  is  4™™  wide.  The  specimens  are 
altogether  too  fragmentary  to  admit  of  their  reference  to  any  species, 
but  in  this  connection  reference  should  be  made  to  Calamites  radiatusW 
Brongn.  (ArchwocalamiteSj  Sternb.),  as  it  is  quite  possible  these  fi*ag- 
ments  may  be  parts  of  this  plant. 


*  Goppert :  Foss.  Flora  des  UbergangBgebirges,  p.  116,  PI.  iii,  iv.  Dawson ;  Foss. 
Plants  of  the  Dev.  and  U.  Sil.  of  Canada,  Geolog.  Survey  of  Canada,  1871,  p.  25,  PI.  iv. 

t  Brongniart;  Hist,  des  Y6g.  Foss.,  1, 127,  PI.  xvii,  xxii. 

tSchimper:  Trait6  de  Pah  Y6g,,  PI.  xxiv. 

$  Goppert:  Foss.  Flora  des  Obergangsgebirges,  PI.  x. 

II  Dawson :  Geol.  Hist,  of  Plants,  p.  170;  Solms  Laubach :  Foss.  Bot.  £ng.,  ed.  Ttadb. 
p.  320,  Fig.  44;  Brongniart :  Hist,  des  V^g.  Foss.,  i,  p.  122,  PI.  xxvi;  Dawson:  Foas. 
Plants  of  the  Dev.  and  U.  Sil.  of  Canada;  Geolog.  Survey  of  Canada,  1871,  p.  25,  PJ. 
IV,  Fig.  42. 
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Nos.  21  and  39  are  two  short  fragments  7°"  wide  and  7.5«"»  long. 
Each  shows  near  its  base  a  short  stump  of  a  lateral  member,  and  al- 
ternately with  this  at  the  top,  a  lateral  member  which  is  3.5°<"  long  and 
|aim  ^de.  The  surface  shows  no  structural  markings  beyond  three 
longitudinal  strise.  It  is  very  probable  that  these  are  fragments  of  a 
fern  stipe  of  species  similar  to  No.  25,  although  it  is  also  to  be  observed 
that  they  bear  a  certain  resemblance  to  highly  altered  specimens  of 
PsOophyton  nerve  recently  brought  under  my  notice. 

No.  25  is  an  imperfect  specimen,  of  which  one  side  is  wholly  wanting. 
It  is  1.8^™  wide  and  22*^°*  long.  On  one  side  it  shows  the  basal  portions 
of  five  pinnsB  with  enlarged  articulations.  They  are  dij^tant  3.5<»">  and 
^.  The  surface  shows  two  coarse  longitudinal  ridges  and  numerous 
fine  striaB.  This  is  an  undoubted  CyclcpteriSy*  and  closely  resembles  a 
specimen  in  the  Peter  Hedpath  Museum  of  ikicOill  College,  marked  (7, 
Aeadiea. 

yo.  26  consists  of  narrow,  leaf-like  filaments  2"»  wide  at  the  base, 
but  broadening  upward  to  4*°™.  At  a  total  length  of  9^<^  they  are  in- 
complete. They  show  no  structure  beyond  two  nerves.  They  are 
strongly  suggestive  of  the  leaflets  of  a  Cyeadaceous  plant.  They  are 
dao  equally  suggestive  of  the  leaves  of  ISohizaneura  parddaxa  Sch.t  or 
of  8.  Meriani  Sch.|  with  which  comparison  should  be  made,  f PI.  ix, 
Fig.  3.] 

No.  3  consists  of  linear  filaments  2  to  4"^™  wide,  with  a  somewhat 
oonspicuous  midrib  or  axis.  A  small  fragment  on  the  opposite  side  of 
the  stone  shows  a  branching  similar  to  that  of  HaliaeriteSj  but  as  it  is 
not  repeated  it  might  also  be  that  of  a  root.  It  is  a  very  problematical 
^lecimen,  which  requires  further  material  for  determination.  It  is  not 
onlikely  that  it  represents  a  i)oorly  preserved  specimen  of  Haliserite$ 
Decheniimus.    [PL  ix,  Fig.  4.] 

No.  42  consists  of  a  tuft  of  narrowly  linear,  simple  filaments,  appar- 
ently leaves,  about  0.75™™  in  diameter  and  upwards  of  14*^"'  long.  No 
structure  is  apparent,  and  the  specimen  is  altogether  too  incomplete  to 
admit  of  reference  to  a  particular  species.    [PI.  x,  Fig.  5.] 

DETEBMINABLE   SPECIES.§ 

Specimens  numbered  8,  9,  16,  17,  18, 19,  20,  and  36  present  many 
features  in  common.  They  all  agree  in  their  regular  dichotomous  divi- 
Bions  aad  linear  ramuli.  None  of  them  show  signs  of  fructification; 
while  some  are  distinctly  costate  and  others  are  not. 

•Kept,  on  Fose.  Plants  of  the  Dev.  and  U.  Sil.  of  Canada,  Geol.  Snrv.  of  Can.  1871. 
216;  pi.  XV. 

tSchimper:  Traits  de  Pal.  Fobs.,  PL  xiii,  Fig.  8. 

t/Wd.,  P1.XV,  Fig.  1. 

Hn  connection  with  my  determination  of  these  species,  I  desire  to  acknowledge 
the  conrtesy  with  which  Dr.  W.  G.  Farlow  of  Harvard  University,  placed  at  my  dis- 
posal his  valuable  collection  of  Marine  Algae;  also  to  Dr.  G.  L.  Goodale  for  permit- 
ting reference  to  the  large  collection  of  fossil  plants  in  the  Museum  of  Comparative 
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Upon  jin  informal  examination  I  was  inclined  to  regard  them  as 
altogether  distinct  from  Haliscrites  Bechenmnus  Gopp,  to  which  certain 
of  them  had  been  referred ;  but,  after  carefully  describing  each  sepa- 
rately and  comparing  them  with  one  another,  it  became  evident  that  a 
generic  relationship  existed  between  them,  while  repeated  examina- 
tions only  tended  to  strengthen  the  view  that  some  at  least  could  be 
identified  with  HaliseriteSj  while  others  must  be  nearly  related.  In 
order  to  ascertain  their  proper  relationships  it  will  be  desirable  to  ex- 
amine the  characters  of  the  genus  Haliseritea  as  employed  by  Sternberg 
and  Goppert  and  compare  this  genus  with  the  modern- genera  HaUseris 
and  IHctyota  in  order  to  ascertain  upon  which  it  was  based. 

Sternberg*  applied  the  following  characters  to  the  genus  Raliserif^s : 

Frons  plana,  membranacea,  costata,  sporaDgia  capsalaria  iu  lainiua  frondis  ad 
costam  coacervata. 

Goppert,t  in  assigning  the  species  Bechenianus  to  this  genus,  describes 
it  in  the  following  terms : 

Fronde  plana  attenuatim  dichotome  ramosa,  rauiis  ramnlisqne  liuearibus  costatis 
ffiquaUbas  apice  quandoque  circinatis,  costis  mediis. 

From  this  description,  as  also  from  his  figures,  it  seems  probable  that 
he  confounded  Psilophyto7i  with  Haliserites.  In  fact  some  of  his  plants 
referred  to  the  latter  have  been  shown  to  belong  to  the  former.  With 
respect  to  what  belong  properly  to  Hali^eriteSj  he  elsewherej  speaks  of 
both  broad  and  narrow  forms.  It  is  therefore  most  probable  that  this 
genus  was  based  upon  the  modern  species  Haliseris  diehotoma  &pren- 
gel,§  as  it  shows  also  both  narrow  and  broad  forms,  and  the  agreement 
with  Saliserites  is  very  close  throughout,  but  the  Haliseris  diehotoma 
of  Sprengel  is  now  IHctyota  diehotoma  of  Lamoureoux,  a  fact  which  it  is 
important  to  keep  in  view,  wliile  we  should  also  not  lose  sight  of  the 
fact  that  certain  species  of  Dictyota,  e.  g.  D.  divurieata  Agh.,  show 
recurved  terminations,  which,  with  the  dichotomous  division,  give  the 
plant  the  appearance  of  many  specimens  of  Psilophyton.  Haliseris  and 
Dictyota  differ  in  their  external  characters,  apart  from  the  fruit,  in  the 
fact  that  in  the  former  there  is  a  distinct  midrib  and  the  terminations 
of  the  ultimate  ramifications  are  simple,  while  in  the  latter  the  ramnli 
are  not  costate  and  their  terminjitions  are  generally  bifid.  Both  agree 
in  having  a  regularly  dichotomous  frond  with  more  or  less  linear  divi- 
sions.||  This,  together  with  the  transfer  to  Psilophyton  of  a  number  of 
plants  originally  referred  by  Gopi)ert  to  HaliseriteSj  seems  to  render  it 
desirable  to  give  a  fresh  definition  of  the  characters  which  distinguish 
this  latter  genus. 


^Sternberg:  Vers.,  n,  p.  34. 

tGoppert:  Foss.  Flora  dcs  Ubergangsgebirgea,  p.  88,  PI.  ii.     See  also  pp.  40  and 
259. 

Xlbid,,  p.  89. 

JSoweiby:  English  Bot.,  xii,  p.  44,  PI.  2336. 

HSowerby:  English  Bot.,Xii,  pp.  438,  49,  109.     Harvey:  Nereis  Boreali  Americana, 
I,  pp.  102,  108,  PI.  VII,  A.  r^  ^ 
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In  the  light  of  these  data,  it  becomes  possible  to  separate  oar  fossils 
into  two  groups,  ^os.  8,  9, 16,  17,  and  36  are  costate  throughout  and 
show  single  terminations  of  the  ramuli.  Their  affinities  are  thus  clearly 
with  HaUgeria  and  they  must,  therefore,  be  referred  to  the  genus 
HalUerites.  Nos.  18,  19,  and  20  are  not  costate  and  the  terminations 
of  the  ramuli  are  distinctly  bifid.  Their  affinities  are  with  Dictyota  and 
they  consequently  should  be  referred  to  a  related  genus. 

Brongniart*  formerly  referred  a  large  number  of  fossils  of  diverse 
character  to  the  genus  FucoideSj  some  of  which  he  brought  under  the 
division  Dictyotites  from  the  general  resemblance  they  bore  to  Dictyota, 
These  have  since  been  variously  distributed  among  different  genera,  so 
that  the  name  Dictyotites  has  lost  its  function,  and  so  far  as  I  am 
aware  it  is  now  altogether  obsolete.  It  therefore  seems  admissible  to 
reintroduce  the  name  as  a  generic  one,  under  which  specimens  18, 19, 
and  20-may  be  described. 

Haliserites  DechenianoB  Gupp.    PI.  x,  Fig.  6. 

This  si)ecies  is  represented  in  No.  17  by  an  imperfect  plant  answer- 
ing to  the  following: 

Frond  dichotomous;  divisions  linear  3.5"'"  wide;  angle  of  divergence 
40^;  midrib  prominent  throughout,  margin  wavy. 

The  8i)ecimen  shows  no  normal  terminations  of  any  of  the  ultimate 
divisions,  but  its  general  characteristics  are  otherwise  so  well  defined 
that  it  is  quite  safe  to  refer  it  to  the  above  species.  Mr.  Prosser  informs 
me  that  this  fossil  was  identified  by  Lesquereux  as  a  fruiting  frond  of 
U,  DecJienianu^.  This  I  consider  inadmissible.  The  parts  mistaken 
by  Lesquereux  for  fruit  are,  as  the  specimen  clearly  shows,  nothing 
else  tlian  alternate  elevations  and  depressions  in  the  marginal  portions 
of  the  ramuli  caused  by  a  wavy  margin  such  as  is  not  uncommon 
among  membranaceous  alg^e. 

Haliaexltes  Declienianas  Gtipp.,  var.  lineatus  Pn.,  nov.  var.    Pi.  x,  Fig.  7. 

In  Xo.  8  the  frond  is  regularly  dichotomous  throughout;  divisions 
hnear,  sometimes  somewhat  narrower  at  the  base,  chiefly  2.25"'">  broad. 
The  divergence  of  members  is  from  30^  to  44^,  chiefly  about  40°. 
Midrib  well  defined  throughout,  but  small.    Margins  regular. 

This  appears  to  correspond  to  the  narrow  form  of  Goppert's  H.  Dechen' 
iantis  and,  according  to  Mr.  Prosser,  it  was  so  identified  by  Lesque- 
reux, It  would  seem  better,  however,  in  view  of  the  conspicuous  differ- 
•  ences  between  it  and  the  preceding,  to  distinguish  it  by  a  varietal  name, 
for  which  I  would  suggest  the  one  given  above. 


^  HiHtoiro  des  V^g.  Fossiles,  p.  67,  PI.  v,  vii,  and  ix. 
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HaliAerites  liaeatus,  sp.  nov.    PI.  x,  Fig.  8a;  PL  xi,  Fig.  Hb. 

This  is  represented  by  the  two  specimens,  Nos.  16  and  36,  which  are 
andoabtedly  only  forms  of  the  same  species.  In  No.  16,  the  frond  is 
dichotomous,  divisions  linear.  Larger  ramnli  2.25  to  4™™  broad,  the  ter- 
minal ramnli  0.5  to  1.5"™  broad.  Divergence  of  members  SO^  to  50^*. 
Gostate  thronghoat,  margins  strict. 

In  No.  36  the  frond  is  dichotomus,  divisions  linear.  Principal  ramnli 
3mm  ^de,  ultimate  divisions  1™"*  or  less.  Divergence  of  the  larger 
members  about  14°,  of  the  smaller  divisions  26©  to  30^^  and  40^.  Gos- 
tate throughout,  margins  regular. 

No.  16  was  identified  by  Lesquereux  as  a  narrow  form  of  i?.  Beehen^ 
idnnsj  but  I  think  the^  difference  too  great. 

Haliserites  ohondriformis,  sp.  nov.    PI.  xi,  Fig.  9. 

No.  9  is  a  specimen  which  presents,  at  first  sight,  very  peculiar 
features.  It  is  somewhat  remarkable  for  the  wide  divergence  of  its 
fN^indpal  members,  for  an  apparent  stipe  and  the  peculiar  form  of  one 
of  its  chief  divisions.  On  close  examination,  it  is  seen  that  the  other- 
wise regular  division  of  the  frond  is  disturbed  by  an  abnormal  growth 
in  one  of  its  principal  segments.  The  apparent  stipe  resolves  itself  into 
the  midrib,  from  which  the  marginal  parts  have  been  more  or  less  com- 
pletely separated  by  decay,  as  is  obvious  firom  detached  fragments 
which  lie  along  each  side.  The  midrib  itself  is  prominent  as  a  de- 
pressed line,  showing  the  collapse  of  what  was  originally  a  somewhat 
bulky  structure,  but  it  seems  to  disappear  shortly  after  passing  into  the 
more  expanding  portions  of  the  frond.  A  detailed  examination  shows 
a  dichotomous  frond,  divisions  linear,  sometimes  broadening  upward. 
Principal  angles  90^5  those  of  the  ultimate  divisions  40^  to  55^,  chiefly 
550.  Eamuli  2  to  3™™  wide.  Midrib  obvious,  becohiing  very  prominent 
in  the  basal  portions.    Margin  regular. 

The  general  features  of  this  fossil  are  closely  represented  among  modern 
algae  by  Haliseris  delicatulu  Lamour.,  but  much  more  closely  by  R.  Muel- 
lerij  which  shows  the  same  narrow,  stipe  like  base  with  the  Ghondri- 
formis  divisions  of  the  principal  part  of  the  frond. 

Dictyotites  fasololus,  sp.  nov.    PI,  xi,  Fig.  10a;  Pl.  xii.  Fig.  lOft. 

In  No.  19  the  fronds  are  dichotomous,  divisions  numerous  and  nar- 
rowly linear,  1.5*"™  wide,  forming  a  more  or  less  tufted  mass.  Primary 
divisions  for  the  most  part  obscure,  but  obviously  bifid,  the  lobes  short 
and  rounded. 

In  this  fossil  the  narrow  ramnli  are  so  massed  as  to  obscure  the  nor- 
mal division,  but  from  the  terminations  of  the  ramnli  it  is  probably 
safe  to  refer  it  to  Dictyotites^  although  the  state  of  preservation  does  not 
admit  of  determining  the  presence  of  a  midrib.    Its  whole  aspect  is  so 
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strongly  saggestive  of  Diciyoia  fnsHola  Lamour.*  that  I  have  deemed 
it  advisable  to  assign  it  the  above  name. 

In  No.  18  we  also  have  a  plant  which  is  in  all  probability  the  same 
species. 

Fronds  dichotomons,  ramab  narrowly  linear,  1  to  Ld"""  wide  and 
not  costate,  aggregated  in  tofts.  This  is  a  very  imperfect  specimen, 
bat  I  think  there  can  be  little  doubt  as  to  its  identity  with  the  preced- 
ing. 

Diotyotltes  mazlmns,  sp.  dot.     PI.  xi,  Fig.  11. 

No.  20  is  a  fragment  of  a  plant  so  imperfectly  representing  important 
details  of  structure  as  to  render  its  proper  relationship  extremely 
problematical. 

Fronds  regularly  dichotomous,  divisions  linear,  2.75  to  3.5""»  wide. 
Divergences  of  members  55°  to  60o.    Midrib  none,  margins  regular. 

In  this  specimen  there  are  no  normal  terminations  of  the  ranuili,  and 
the  state  of  the  preservation  is  such  as  to  render  it  impossible  to  de- 
determine  if  the  plant  was  originally  costate.  At  each  bifurcation,  a  third 
member  is  seen,  but  from  their  relative  positions  I  am  led  to  consider 
them  parts  of  another  plant  accidentally  associated.  The  i>lant  is  cer- 
tainly either  Saliserites  or  DictyotiteSj  but  which  is  doubtful.  I  will, 
therefore,  refer  it  provisionally  to  Bictyotites  maximus  as  indicative  of 
its  obviously  large  size. 

PsUoiriiTton  grandls,  sp.  nov.    PI.  xii,  Fig.  12a;  PL  xili,  Fig.  126/  PI.  xiv,  Fig.  12o. 

The  material  comprised  in  Nos.  15,  28,  and  32  is  all  of  the  same  char- 
acter and  obviously  fragments  of  plants  of  the  same  species.  No.  15 
shows  on  one  side  numerous  fragments  of  narrow  stems  of  the  same 
size  and  character  as  in  No.  32.  On  each  side  of  the  main  axis  thereis 
a  row  of  oompaotly  arranged  acute  scales  1*""*  broad  at  the  base  in  a 
vertical  direction  and  2"*"^  long.  There  is  also  a  circinate  termination 
of  a  branch,  which  measures  I*'™  in  diameter.  The  opposite  side  of  the 
same  slab  shows  two  fragments  of  stems.  These  are  IS^*"'  long  and 
\J&^^  ^de,  each.  They  show  a  somewhat  carbonized  mass,  but  no  well- 
defined  surface  markings.  The  margins  show  well  developed  scales. 
These  are  2"»™  broad  at  the  base — measured  vertically — and  are  dis- 
tant, from  center  to  center,  5"™.  They  are  all  more  or  less  broken  off, 
bat  a  prolongation  of  their  sides  shows  them  to  have  been  lanceolate, 
acute,  slightly  curved  upward,  and  5'"*"  long. 

In  No.  28  there  are  on  one  side  of  the  slab  fragments  of  branching 
stems  6™»  to  S""  wide,  with  lateral  rows  of  closely  arranged  scales  of 
the  same  dimen.sions  as  in  32  and  15.  I9one  of  these  stems  show  well- 
deftned  surface  markings. 

On  the  opposite  side  of  the  slab  are  dichotomously  branching  stems  of 
931  sizes,  evidently  parts  of  the  same  or  of  similar  plants.    Nearly  i^ 

•Hanrey:  Nerein  Boreali  Americana,  i,  108,  PI.  viii,  B. 
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these  stems  show  more  or  less  well-defined  and  perfect  lateral  rows  of 
scales  which  are  triangular,  acute,  1*""  broad  at  the  base  and 2"'"  long. 
In  the  larger  stems  the  scales  become  somewhat  larger.  There  are  few 
surface  markings,  but  where  they  occur  they  are  the  same  as  in  No.  32. 
No.  32  is  chiefly  represented  by  a  branching  stem  5*"™  wide  and  21«^" 
long.  The  branch  separates  from  the  main  stem  by  a  soHiCwhat  nar- 
row angle,  a  feature  which  characterizes  nearly  all  the  fragment's  on 
these  three  slabs.  Lateral  rows  of  scales  are  prominent.  These  are 
triangular,  acute,  1"""  long  by  0.5""^  broad  at  the  base,  and  are  closely 
arranged.    This  stem  does  not  show  any  well-defined  surface  markings. 

There- are  also  numerous  short  fragments  of  stems.  One  of  these  is 
1™'"  broad  and  branching,  and  is  an  undoubted  Fsilophyton,  Other 
pieces  show  somewhat  obscure  superficial  markings  in  the  form  of  pits 
similar  to  those  in  Psilaphyton  rohustim  and  P.  princeps.  Others  again 
show  distinct  transverse  markings,  which  are  triangular,  acute,  1°="* 
broad  at  the  base  and  2™™  long.  They  are  undoubtedly  to  be  regarded 
as  the  scales  of  the  stems  turned  over  and  flattened  down  ux>on  it 
transversely  to  its  axis.  From  their  relative  positions,  it  is  probable 
that  the  scales  are  disposed  spirally. 

From  these  details  it  would  seem  clear  that  the  plant  in  question 
must  be  a  PMophyt^m,  but  differing  materially  from  those  already 
described,*  chiefly  in  point  of  size  and  in  the  size  and  aggregation  of 
the  scales.  I  would,  therefore,  propose  for  it  the  name  of  Fsilophyton 
grandisy  as  it  was  obviously  a  plant  of  much  lai'ger  dimensions  than  any 
of  the  hitherto  known  species. 

Upon  the  data  thus  presented,  the  following  classification  becomes 
admissible. 

Genus  HALISERITES  Sternb. 

Fronds  plane,  membranaceous,  costate  and  dichotomous  throughout; 
the  more  or  less  linear  ramuli  with  simple  terminations.  Sporangia  in 
groTups  lateral  to  the  midrib. 

Haliserites  Dechenianus  Gopp. 

Fronds  regularly  dichotomous;  the  divisions  linear,  3™™  or  more  wide; 
margins  regular  or  wavy,  terminations  strict.  Angles  of  divergence 
about  40O.    Equally  and  strongly  costate  throughout. 

HaUserites  Dechenianus  Gopp.,  var.  lineatus,  no  v.  var. 

Fronds  regularly  dichotomous  throughout;  divisions  linear,  often 
somewhat  narrower  at  the  base,  2.25™"»  broad.  Divergence  of  members 
40O,  margins  regular,  midrib  well  defined  throughout,  but  not  prominent 


•Dawson :    Foss.  Plants  of  the  Dev.  aud  U.  Sil  of  Canada,  Geological  Sun\  of  Can- 
ada, 1871,  pp.  37-41,  PI.  IX,  X. 
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Ealiseiltes  lineatus,  sp.  no  v. 

Fronds  dichotomous  throaghoat;  divisions  linear,  the  larger  members 
upwards  of  4"*™  broad,  the  terminal  ramuli  1"""  or  less,  and  strit-t. 
Divergence  of  members  from  14^  to  50o.  Costate  throughout,  costa  not 
prominent;  margin  regular. 

Haliaeiites  chondrifomilB,  sp.  nov. 

Trends  dicbotomous;  divisions  linear,  the  larger  members  vsometimes 
exhibiting  an  unusual  form.  Ultimate  ramuli  2  to  3"*"*  broad,  strict. 
Principal  angles  of  divergence  90^,  those  of  the  smaller  members,  40^  to 
55'^.  Midrib  obvious,  becoming  very  prominent  below ;  the  base  of  the 
frond  contractecl  into  a  narrow  stipe;  margins  regular. 
The  general  aspect  is  that  of  Chondrus, 

Genas  DICTYOTITBS,  gen.  nov. 

Fronds  plane,  membranaceous,  and  regularly  diohotomous,  the  ulti- 
mate ramuli  generally  bifid.    Midrib  none,  margins  regular 

Dictyotites  fasciolus,  np.  nov. 

Fronds  dichotomous,  divisions  narrowly  linear,  1  to  1.5™"  wide,  and 
generally  aggregated  in  tufts. 

Dictyotites  mazimus,  np.  nov.t 

Frond  regularly  dichotomous,  the  divisions  linear,  about  3"»"  broad. 
Divergences  of  members  about  60^.    Margins  regular. 

Genu8  PSILOPHTTON  Dn. 
Pailophyton  grandis,  sp.  nov. 

Stem  1.5«™  in  diameter,  branching  dichotomously  into  slender  rami- 
fications; angles  of  divergence  narrow;  terminations  of  branchlets  cir- 
cinate.'  Leaves  in  the  form  of  spirally  arranged,  lanceolate,  and  acute 
scales  curved  slightly  upward,  those  of  the  main  stem  2'""»  broad  at  the 
base  and  5™"*  long,  distant  5™"* ;  those  of  the  branches  becoming  smaller 
and  more  closely  aggregated,  finally  1'"'"  broad  and  2"'»"  long.  Surface 
markings  a«  poorly  defined  pits  or  short  longitudinal  striae.  Fruit 
none.    Plants  chiefly  found  as  impressions,  rarely  carbonized, 

EXPLANATION  OF  FIGURES.  Plates  ix-xiv. 

Ko.  1.  Fragment  of  a  fernf    Similar  to  No.  25.    Natural  Hize. 
No.  2.  Fragment  of  a  fcrnt    Rhacliis  x  h 

No.  3.  leaves  of  Schizoneuraf  or  some  allied  plant.     Natural  size. 
No.  .1.  Roots  or  po88ibly  Haliserites.     Natural  «ize. 
No.  5.  Gra8»-liko  leaves  of  ondeterminable  character.     Natural  size. 
Ko.  6.'  I'rond  of  Halheriiet  l)echeniiinu9  Gopp.,  ehowing  a  wavy  margin.    Natural 
\  siFe. 

Proc.  N.  M.  93 8 
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No.    7.  Frond  of  UaliseHUs  Dechenxanua  Gopp.,  var.  UneaiuSt  Pen.     Natural  size. 
No.  8a.  iYond  of  Halisertea  Um'atH8  Pen.  X  f. 

8&.  A  frond  of  the  Bauie  Bpecies.     Natural  size. 
No.    9.  Haliaerites  chondriformis  Pen.     Natural  size. 
No.  10a,  h.  Fronda  of  DioUjotiU's  fasciolus  Pen.    Natural  size. 
No.  11.  Partial  frond  of  DiciyotUes  maximu8f  Pen.     Natural  size. 

No.  12.  Various  i)ortiou8  of  Psilophyton  grandis   Pen.,  showing  circinate   termina- 
tion, ramification,  leaves,  etc, 

(a)  Showing  various  portions  of  branching  st4nn8  which  also  exhibit  the  scales. 
Natural  size. 

(fr)  Portions  of  the  hirge  stems  showing  the  scales.     X  i^. 

(c)  A  branching  stem  showing  line  scales.     Natural  size.  I 
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NOTES  ON  NEMATOPHYTON  CRASSUM. 

BY 

D.  p.  Penhallow,  B.  Sc,  F.  R.  S.  C, 

McGill  University^  Montreal. 

(With  Plates  xv-xviii.) 

Ill  a  former  i>ai)er*  I  ha<l  the  occasion  to  describe  certain  fossils  from 
the  inid<11e  Erian  of  New  York,  and  referred  them  to  Neniaiophyton  cras- 
9umj  l*cn.,  althouijh  originally  described  by  Sir  William  Dawson  under 
the  name  «>f  CeUuloxylon  prlmwvum.  This  transfer  was  based  upon  in- 
direct evidence  and  w  as  regarded  by  me  as  requiring  confirmation. 
It  was,  therefore,  a  matter  of  special  congratulation  when,  during  the 
past  winter,  fresh  material  was  ])laced  in  my  hands,  which  seemed  to 
substantiate  the  correctness  of  my  original  determination. 

In  January  last  (1892)  Prof.  F.  H.  Knowlton,  of  the  U.  8.  National 
Mnsemn,  informed  mo  that  niiw  specimens  of  N,  crassnm  {CeUuloxylon) 
\vm\  been  found  in  New  York,  and  later  transmitted  three  slides  of  sec- 
Ihhis,  together  with  the  stem  from  which  they  were  taken,  and  also  a 
slide  of  the  tyiHj  s])ecimen  of  Celluloxylon.  This  latter  was,  there- 
fore, fniin  the  same  specimens  as  those  originally  described  by  me  and 
ui>on  which  Sir  William  Dawson  based  the  genus  of  that  name.  Addi- 
tional comments  ui>on  this  are  not  called  for  at  this  time,  but  reference 
iibonhl  be  made  to  my  former  description  of  its  structure. 

The  other  specimens  forwarded  by  Prof.  Knowlton  were  collected 
bj  Mr.  C.  S.  l*rosser,  of  the  XJ.  S.  Geological  Survey,  from  the  (Jooley 
Qnarry  on  the  southern  extremity  of  Skunnemunk  Mountain,  Orange 
County,  New  York.  According  to  information  rec^eived  from  Mr.  Pros- 
per the  horizon  is  to  be  regarded  as  in  all  probability  middle  Parian.  It 
agrees,  therefore,  in  its  position,  with  that  of  Celluloxylon^  which  was 
obtained  from  the  Hamilton  (Iroup  in  Hopewell,  near  Canandaigua. 

The  i?ection  of  stem  measures  about  3  inches  in  diameter  and  shows 
no  external  evidence  of  structure  beyond  a  band  of  prominent,  longitu- 
dinal Ktriie  on  one  side,  and  detached  masses  of  carbonaceous  matter 
on  the  opposite  side.  From  this  specimen  three  slices  were  cut  in  8u<?h 
a  manner  as  to  represent  as  nearly  as  possible  the  three  usual  direc- 
tions of  section.  I  shall,  therefore,  distinguish  them  by  the  usual 
terms*. 


•  Trans  Royal  Soc,  Can.,  vii.  iv,  23. 
Prm>«oi1iDcn  National  Maneum,  Vol.  XVI,  No,  929. 
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TRANSVERSE   SECTION.*  y*_« 

558 

The  transverse  section  as  a  whole  shows  considerable  diversity  of 
strncture,  obviously  due  to  alteration  in  the  process  of  decay  and  the 
subsequent  formation  of  siliceous  crystals.  In  one  part  the  cell  walls 
and  all  cell  cavities  are  sharply  defined.  The  cells  are  fairly  uniform  in 
size,  ranging  from  23  /i  to  40  /i,  with  an  average  of  34  //.  The  walls  are 
very  black  and  3.8  /i  thick.  The  cells  are,  as  a  rule,  rather  remote,  be- 
ing distant  3.8  //  to  49.4  yw,  thus  giving  to  the  structure,  as  a  whole,  a 
very  loose,  open  character.  There  is  very  rarely  an  indication  of  in- 
tercellular filaments  where  now  and  then  a  large  one,  running  trans- 
versely, has  survived  the  otherwise  general  disintegration  of  the  hyph«. 
All  the  intercellular  spaces  are  occupied  by  a  fine  cellular  appearance, 
due  to  the  disposition  of  a  very  thin  layer  of  the  altered  carbonaceous 
substance  upon  the  surfaces  of  small  crystals  of  silica. 

In  the  other  parts  (see  Fig.  7),  ^1^^/,  the  large  round  cells  are  obvious, 
but  the  walls  have  become  thickened  in  an  irregular  manner  and  have 
lost  their  sharp  outlines  in  a  marked  degree,  while  they  are  commonly 
connected  with  one  another  by  coarse  lines  of  carbonaceous  substance 
in  such  a  way  as  to  make  the  intercellular  spaces  appear  like  large 
and  imperfectly  formed  parenchyma  cells  with  irregularly  thickened 
walls.  All  the  intercellular  spaces  are  occupied  by  a  mass  of  fine  crys- 
tals', having  the  appearance  of  a  very  fine  cellular  tissue. 

In  yet  a  third  area  (see  Fig.  5),  "^-,  the  round  cells  of  the  first  have 
almost  absolutely  disapi)eared.  Only  here  and  there  can  a  trace  of  one 
be  found.  They  have  been  wholly  replaced  by  typical  CelluloxyUm  struc- 
ture, indistinguishable  from  that  found  in  the  original  type  specimens 
of  that  genus.  That  these  three  (conditions  do  not  represent  normal 
structures  is  at  once  obvious  from  the  transitional  conditions  to  be  found 
within  the  same  section. 

RADIAL  I   SECTION   (H?)- 

In  this  the  Gelluloxi/lon  structure  is  very  prominent.  In  many  places 
it  shows  derivation  from  tubular  cells,  the  position  of  these  latter  being 
very  obvious  under  a  low  power.  As  in  the  transverse  section,  there  is 
no  evidence  of  intercellular  filaments.  Rarely,  obscure  indications  of 
open  areas  are  met  with. 

tangential!  section  (iif). 

The  general  structure  is  the  same  as  in  the  radial  section  except  that 
we  here  meet  with  well-defined  evidence  of  open  areas.  These  are  irreg- 
ular in  form,  somewhat  numerous,  and  filled  with  a  mass  of  very  fine 
crystals  of  silica,  about  which  carbona'Ceous  matter  has  been  deposited, 

•The  numbers  given  refer  (nmner.itor)  to  my  laboratory  number  and  (denomina- 
tor) to  the  number  as  given  in  the  collection  of  the  U,  S.  Geoloe^l  Survey, 
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SO  that  the  whole  presents  the  aspect  of  a  very  fine  cellular  tissue  sim- 
ilar to  that  which  is  found  occupying  the  intercellular  spaces  of  trans- 
verse sections.  Into  these  open  areas  the  large  tubular  cells  are  found 
to  project  in  a  vermicular  manner,  precisely  as  in  perfectly  preserved 
specimens  of  Nematophyton  Logani  and  other  species  examined  by  me. 
Hie  tubular  cells  are  in  no  case  perfect,  but  sufficiently  so  to  indicate 
their  original  character.  No  evidence  of  intercellular  filaments  could 
be  found. 

Comparing  these  specimens  with  the  t>i>e  of  Kematophytan  crassum^* 
we  find  they  agree  with  it  in  all  respects  except  the  absence  of  inter- 
cellular filaments  from  the  former  and  their  presence  in  the  latter. 
Bat  this  difference  may  safely  be  attributed  to  the  operation  of  greater 
alteration  in  one  case  than  in  the  other,  and  it  is  therefore  admissible 
to  consider  that  my  reference  of  Celluloxylon  primwvum  to  Netuatophyton 
era»9um  was  not  only  correct,  but  that  it  receives  striking  confirmation 
from  these  specimens. 

It  may  also  be  weU  to  place  on  record  a  few  observations  made  dur- 
ing my  examination  of  this  material,  as  bearing  upon  the  alteration  of 
organic  structure  by  decay  and  crystallization. 

The  extent  of  alteration  appears  to  depend  in  the  first  instance  upon 
the  extent  of  decay  in  the  organic  structure  at  the'time  when  crystal- 
lization of  the  infiltrated  silica  becomes  pronounced,  and  thus  upon 
the  conditions  favorable  or  adverse  to  freedom  of  growth  in  the^crys- 
tals.  This  is  clearly  shown  by  the  transitional  forms  of  the  structure 
as  already  described,  which,  in  turn,  also  show  that  the  imperfect  tub- 
ular structure  seen  in  longitudinal  section  and  the  large  parenchyma- 
like cells  of  the  typical  Celluloxylon  are  derived,  not  from  the  tubular 
cells  of  the  original  structure,  but  from  the  spaces  surrounding  and 
lying  between  them;  that  is  to  say,  crystals  or  groups  of  crystals  form 
in  the  intercellular  spaces  and,  finally,  in  the  cell  cavities  in  such  a 
way  as  to  crush  the  tubular  cells  into  shapeless  masses  of  carbon, 
which  afterwards  become  more  or  less  broken  up  or  remain  as  large 
and  irregular  masses  of  carbon  at  the  angles  of  the  Celluloxylon  cells. 

Three  stages  in  the  conversion  of  the  normal  structure  may  be  noted : 

(a)  Conversion  of  the  intercellular  hyphie,  the  medullary  structure 
remaining  largely  intact.  This  results  in  the  formation  throughout 
the  intercellular  spaces  and  in  the  open  tracts  of  a  fine  Celluloxylon 
Btrncturey  due  to  the  aggregation  of  numerous  small  crystals  of  silica, 
upon  the  surfaces  of  which  the  carbonaceous  products  of  decay  are 
deposited.  This  gives  to  the  present  specimen  the  peculiarities  of 
Btructure  which  distinguish  it  from  the  typical  -.Y.  erassum. 

(b)  Conversion  of  the  intercellular  liyplue  and  partial  conversion  of 
the  medullary  structure  the  tubular  character  of  which  is  nevertheless 
evident.    There  is  also  in  this  condition  a  partial  formation  of  the 


Traus.  Royal  i>oc.  Can.,  vii,  iv,  25,  PI.  i,  Fig.  5. 
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typical  Gelluloxylon  structure,  as  determined  by  the  development  in  the 
intercellular  spaces  of  very  large  crystals  or  small  crystals  which  ar- 
range themselves  in  groups  of  corresponding  size. 

(c)  Complete  conversion  of  all  the  organic  structure,  which  is  now  re 
placed  by  the  typical  Celluloxylon  structure.  Here  the  filaments  of  the 
medulla  are  broken  up  both  transversely  and  longitudinally  in  such  a 
way  that  the  resulting  Celluloxyhn  cells  form  long  series  occupying  the 
intercellular  spaces  and  having  the  aspect  of  vermicular  filaments 
similar  in  position  to  those  of  the  medulla,  but  having  a  considerably 
greater  diameter.  Between  these  three  principal  conditions  all  degrees 
of  transition  are  to  be  noted. 

EXPLANATION  OF  PLATES. 
Plate  XV. 

Fi^.  L  Section  from  type  speciineuof  VelluJoxylon  prinuvvum,  showing  characteristic 

structure,     x  154. 
Fig.  2.  Section  of  Xematophifton  Logani,  showing  typical  CeUuloxiflon  structure.    The 

same  preparation  exhit)ite<l  typical  Nematophyian  structure,     x  154. 

Plate  XVI. 

Fig.  3.  Section  o(  Nemutophyton  cra«8umf  showing  lurge  cells  of  medulla,  intcrt^elluliir 

filament's,  and  an  open  area.     X  154. 
Fig.  4.  Longitudinal  section  of  the  type  specimen  of  Celluloxylon  j^rii/ifl-i'MiH  from 

Prof.  Knowlton,  showing  the  disposition  of  the  crystals  to  conform  to  the  i)08i- 

tiou  of  the  tubular  cells  of  the  original  structure,     x  50. 

Platk  XVII. 

Fig.  5.  TransversesectionofCW/tt/ox^ZoM^^^-,  showing  characteristic  structure,  hut 
the  carbonaceous  matter  very  much  massed.  Also  showing  remnant.s  of  occa- 
sional cells  of  the  original  structure.     X  10(). 

Fig.  6.  Transverse  section  from  the  same  slide  as  the  jjreceding,  showing  normal 
structure  of  the  largo  tubular  ccIIh,  but  replacement  of  the  intercellular  tih*- 

ments  by  fine  crystals.     Also  showing  an  open  area.      ^£  !*  X  100. 

Platk  XVIII. 

Fig.  7.  Transverse  section  from  the  same  slide  as  the  two  preceding,  showing  con- 
version of  the  normal  structure  into  Celluloxylon  structure.      „^   X  100. 

Fig.  8.  Longitudinal  section,  showing  the  tendency  of  the  crystals  to  form  along  Hn^^ 
conformably  to  the  original  structure,  and  thus  essentially  the  same  as  in  Fig-  4- 

^^  X  50 
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Scientific  results  of  explorations  by  the  IT.  S.  Pish  Commission  Steamer  Albatrbsd. 

[PablisbfHl  by  permission  of  Hon.  Marshall  McDonald,  Commissioner  of  Fisheries.] 

No.  XXIIL— REPORT  ON  THE  ACTINIiE  COLLECTED  BY  THE  UNITED- 
STATES  FISH  COMMISSION  STEAMER  ALBATROSS  DURING  THE  WINTER 
OF  1887-1888. 

BY 
J.  Playfair  McMurrich,  M.  A.,  Ph.  D. 

[With  Plates  xix-xxxv.] 

The  coDection  which  forms  the  8ubje(;t  of  this  report  was  forwarded 
to  me  soon  after  its  arival  in  Washington,  and  I  gladly  availed  myself 
of  the  opportunity  thus  presented  of  continuing  the  investigation  of 
the  deep-sea  Actinians,  which  was  so  admirably  inaugurated  by  Prof. 
Richard  Ilertwig.  The  studies  of  this  distinguished  naturalist  have 
resulted  in  the  establishment  of  a  new  and  more  correct  basis  for  the 
classification  of  the  Actiniae,  by  calling  to  the  aid  of  the  somewhat  un- 
certain external  pe<*.nliarities,  the  more  reliable  characteristics  revealed 
by  a  thorough  anatomical  study  of  each  species.  The  revision  of  the 
Actinians  in  accordance  with  this  new  system  of  classification  founded 
by  Prof.  Hertwig  has  been  carried  on  by  myself  for  the  Actiniae  of  the 
West  Indies  and  by  Prof.  Haddon  for  the  forms  occurring  on  the  coasts 
of  Great  Britain.  Much  has  been  added  to  our  knowledge  of  many 
forms,  and  many  errors  have  been  corrected,  and  it  has  been  my  hope 
that  the  present  study  would  clear  away  still  further  the  mists  that  ob- 
scure the  relationships  of  the  various  Actinian  groups. 

The  present  report  deals  with  the  Edwardsiai,  Protactinia?,  Hexac- 
tinise,  and  Geriantheie  obtained  by  the  AlhatroHs.  1  liopo  in  a  future 
report  to  give  the  results  of  my  studies  of  the  Zoantheiv. 

I  gladly  acknowledge  the  many  courtesies  I  have  received  from  my 
friend,  Mr.  liichard  Bathbun,  during  the  preparation  of  this  report, 
lam  indebted  to  him  for  the  opportunity  of  comparing  several  specimens 
in  the  collection  with  allied  and  occasionally  identical  forms  obtained 
by  the  Fish  Commission  steamers  off  the  eastern  coast  of  North  America. 

Part  I. 

THE  CLASSIFICATION  OF  THE  ANTHOZOA,  AMD  ESPECIALLY  OF  THE  ACTINIA, 

What  may  be  termed  an  approximately  correct  idea  of  the  relation- 
sbips  of  the  various  groups  of  animals  now  included  under  the  term 
Anthozoa  or  Actinozoacan  be  said  to  have  come  in  only  with  the  begin- 
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ning  of  the  present  century,  and  to  have  had  its  first  exponent  iu  Cuvier. 
Earlier  authors  weie  led  astray  by  the  supposed  vegetable  character 
of  the  corals  and  similar  forms,  and  later,  by  attaching  too  great  im 
portance  to  the  presence  or  absence  of  a  hard  skeleton,  whereby  closely 
related  forms  were  widely  separated.  Thus  Linne  in  the  twelfth  edi- 
tion of  his  «^Systema"  referred  the  genus  Actinia  to  the  Mollusca,the 
remaining  Actinozoa  being  referred  to  two  groups,  the  Lithophytes, 
'  which  included  the  Madrepores,  and  Zoophytes,  which,  in  addition  to 
the  Alcyonaria,  contained  also  sponges,  Bryozoa,  Sertularia,  and  ¥to- 
tozosi {Vorticella).  Pallas  (17G6)  improved  this  arrangement  slightly 
by  fusing  the  Lithophytes  and  Zoophytes  to  a  single  group,  but  the 
genus  Actinia  he  referred,  along  with  the  Echinoderms,  to  his  group 
Ceutronifle. 

Cuvier  bythe  foundation  of  the  Kadiata,  a  group  containing,  it  is 
true,  very  heterogeneous  members,  did  good  service  iu  bringing  to- 
gether more  closely  than  previous  authors  the  allied  Anthozoa.  The 
third  class  of  the  liadiata,  the  Acalephs,  contained  the  genera  Actinia 
and  Zoanthn^  with  which  was  associated  lAwemariaj  while  in  the  fourth 
class,  that  of  the  Polypes,  were  grouped  together  the  rest  of  the  An- 
thozoa under  the  term  ^'Polypes  corticaux  ii  polypiers."  The  tribes  of 
this  latter  group  with  some  of  their  principal  genera  are  as  follows: 

Tribe  1  Ger3,to^hy tes=Antipath€S^  Oorgonia. 

2  Lithophytes^=7«/«,  Madrepora,  MiUepora, 

3  Polyi>es  nageurs-^P^ww^.^w/a,  RenUla^  to  which  were  added 
Orhulites, 

4  AXcyon^^^Alcyoniumj  Spongia. 

It  will  be  seen  that  the  character  of  hardness  or  softness  was  given 
considerable  weight  in  the  Cuvierian  system,  leading  to  the  association 
in  the  same  tribe  of  an  Alcyonarian,  a  Hexacorallian,  and  a  Hydrozoon, 
and  similarly  to  the  separation  of  various  Alcyonarian  genera,  accord- 
ing to  their  relative  consistency.  The  separation  of  the  Actinians 
from  the  MoUusca  and  their  reference  to  the  Acalephs  is  however  a  step 
in  advance,  though  their  true  relationships  were  imperceived. 

With  contemporary  and  succeeding  systematists  these  two  features 
held  firm  ground.  Lamarck  (1818)  though  referring  Zoanthus  to  the 
Polyps  with  Hydra  J  Coryne^  et<i.,  returns  to  the  (classification  of  Actinia 
with  the  Echinoderms  as  advocated  by  Pallas,  being  followed  in  this  re- 
spect by  Schweigger  (1820),  who  makes  the  presence  or  .absence  of  a  hard 
skeleton  the  criterion  according  to  which  the  Zotiphytes  are  referred  to 
the  Z.  monohyla  or  Z.  heferohyla,  the  former  division  containing  Infusoria, 
Rotifera,  Zoanth  m«,  Tubularia,  and  the  Alcyonids.  The  reference  of  the 
Actinians  to  one  of  the  groups  of  the  Polypes  dates  back  to  Lamou- 
roux  (1821),  who  still  relying  on  the  preseuce  or  absence  of  a  skeleton 
divides  the  Zoophytes  into  (1)  Poly  piers  flexibles,  (2)  Polypiers  pier- 
reux,  and  (3)  Polypiers  sarcoides,  the  last  group  containing  the  Ac- 
tinians together  with  the  Alcyonids  and  the  compound  Ascidians. 
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NotwithstandiDg  the  heterogeneity  of  these  groups,  Laiiiouroux's 
classification  paves  the  way  for  the  more  accurate  systems  that  fol- 
low. Noticeable  especially  is  that  of  de  Blainville  (1834),  who  asso- 
ciates together  in  Glass  III  Zoantliaires  ot  his  Type  Actinozoaires  the 
Actinians,  Zoanthans  and  Madrepores,  thus  cutting  loose  from  the 
consistency  systems  of  his  predecessors.  The  remaining  Anthozoa, 
together  with  the  Hydroids,  Millepores,  and  Bryozoa,  he  refers  to  the 
fourth  class,  Polypiaires. 

Before  de  Blainville,  however,  Rapp('29)  had  jiublished  a  classifica- 
tion of  the  Polyps  which,  though  not  accepted  by  his  successors,  stands 
out,  in  the  light  of  our  present  knowledge,  as  an  evidence  of  the  value 
of  anatomical  distinctions  as  a  basis  for  classification.  In  his  prefiice 
Rapp  says:  '^Bei  dem  Studien  der  mit  eineni  Geriiste  oder  Polypen- 
stoek  versehenen  Polypen  war  dieser  Theil,  indeni  man  da.s  Thier  selbst 
vernachlassigte,  bisher  hauptsachlicher  Gegenstand  der  Aufmerksam- 
keit.  *  •  •  Zwar  fehlt  es  iiber  diese  Thiere  niclit  an  trefflichen 
Beobachtungen,  welche  man  hauptsiichlich  der  neuesten  Zeit  verdankt, 
aber  sie  stehen  bis  jetzt  racist  noch  zu  isolirt,  als  dass  sic  auf  die  ganze 
Gestalt  desjenigen  Theils  der  Wissenschaft,  welcher  mit  diesen  Ge- 
schopfen  sich  beschaftigt,  einen  durchgreifenden  Eififluss  gehabt  hal- 
ten."  To  bring  these  isolated  anatomical  facts  together,  and  to  add 
to  them  was  the  task  Eapp  set  himself,  and  as  the  result  of  his  studies 
two  imi>ortant  facts  were  brought  to  light.  In  the  first  place  he  recog- 
nized the  near  relationshix)  of  the  Maclrei>ores  and  the  Actinians,  and 
secondly  he  discovered  the.  Actinian  nature  of  the  form  previously 
described  by  him  as  Tubularia  soliiaria^  now  known  by  the  generic 
name  of  Cerianthus  proposed  by  Delia  Chiaje  in  1832. 

Rapp  assumed  as  the  basis  of  his  classification  the  mode  of  forma- 
tion of  the  reproductive  organs.  He  found  that  some  polyps  produced 
ova  on  tbe  outer  surface  of  the  body,  while  in  others  the  ^'  Keimkorner" 
had  their  origin  in  the  interior;  the  former  constitute  his  ExoarieVj 
while  the  latter  are  referred  to  the  division  Endoarier,  To  the  former 
division  he  assigned  the  Hydras,  Corynes  (including  Sertularia  and 
Tubularia)  and  Millepores( !),  while  to  the  latter  were  referred  the 
Alcyonids,  Tubipores,  Corals  (a  group  which  included  CoralUum^  Oor- 
goniay  I^iSy  and  Antipathe8(^)*)^  Pennatulids,  Zoanthids,  Madrepores, 
and  Actinians.  Bearing  in  mind  the  fact  already  stated  that  Rapp 
associated  the  forms  now  known  as  Cerianthus  with  the  Actinians,  it 
may  be  seen  that  his  division  Endoarier  is  equivalent  to  the  modern 
group  Anthozoa,  while  his  Exoarier  corresponds  essentially  with  the 
Hydrozoa,  though  he  does  cot  include  within  it  the  Hydromedusai, 
whose  relationships  to  the  Hydroids  had  not  been  discovered. 

It  is  interesting  to  note  that  in  this  classification  Rapp  forestalled  the 
Hertwigs  (^79),  whose   proposed    division    of  the  Ccelenterates  into 


*  The  mark  of  iuterrogatiou  is  Rapp's. 
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Eciocaipie  and  Eudocarpjie  is  founded  on  the  identical  characteristic 
whicli  Kapp  chose,  though  the  more  recent  authors  define  more  accu- 
rately the  i>lace  of  orig:iu  of  the  reproductive  elements  in  the  terms  of 
the  germ-layers,  structures  unknown  to  liai)p. 

Unfortunately,  the  systematists  who  immediately  succeeded  Rappdid 
not  advance  the  position  he  had  occupied.  l)e  Blainville's  association 
of  the  Actinians  with  the  Madrepores  has  akeady  been  noticed,  a  happy 
exception  to  the  complic<ated  confusion  into  which  he  falls  as  to  other 
groups.  On  the  whole,  however,  his  classification  nuist  be  considered 
an  advance  as  compared  with  that  of  Ehrenberg  ('34),  who  falls  back 
to  the  old  consistence. system,  though  avoiding  De  Blainville's  perpet- 
uation of  the  earlier  misconception  of  the  Bryozoa  as  allied  to  the  Zoo- 
phytes. To  Ehrenberg  we  owe  the  substitution  of  the  term  Anthozoa 
for  that  of  Zoiiphyta,  emph)yed  by  earlier  writers,  and  this  "circulus" 
he  divides  into  two  orders  whose  limitations  may  be  seen  from  the  fol- 
lowing synopsis: 

Circiilus  I. — Anthozoa. 
Ordo  I. — ZoocoraUia. 

Tribus       I. — ZoocoraUia  polyactiuia  (Actiulaus,  Zoaiitbaus,  ami  Fuugidio). 

Tribiis     II.— ZoocoraUia  octactiuia    (Xeiiias,    Tubiporids,  Alcyouids,    and 
Peuiiatulids). 

Tribus    III. — Zoiicorallia  olijcactinia  (Hydroids). 
Ordo  II. — Phytocorallia. 

Tribus    IV. — Phytocorallia  polyactiuia  (Oculiiiids  and  Astreeids). 

Tribns      V. — Phytocorallia  do<lecactinia  (Madrepores  and  Millcpores). 

Tribns     VI. — Phytocorallia  octactiuia  (Corallium,  Isids,  and  Gorgonids). 

TribuH  VII. — Phytocorallia  (digactinia  (Allopora). 

It  will  be  seen  from  the  above  that  the  ZoocoraUia  includes  all  those 
forms  which  are  destitute  of  a  hard  skeleton,  or  which,  like  Fungia, 
possessing  a  corallum  are  not  fixed,  while  the  Phytocorallia  embraces 
the  forms  provided  with  a  hard  skeleton,  being  at  the  same  time 
fixed.  Such  a  classiticiition  necessarily  separates  closely  allied  forms, 
as,  for  instance,  the  Fungidic  from  the  other  nex«acorallia,  and  the 
rennatulids  from  the  Gorgonids.  The  group  Anthozoa  Jis  conceived 
by  IChrenberg  differs  from  the  modern  conception  of  the  grcmp  in  in- 
cluding the  Hydroids  and  Hydrocorallinic,  in  which  respect  Ehrenberg 
falls  far  behind  Rapp,  and  in  exclnding  the  Antipatharia  which  are  in 
this  system  referred  to  the  Bryozoa.  In  one  particular,  however, 
Ehrenberg  surpasses  his  predecessors,  with  the  ex(;eption  of  Eapp,  and 
that  is  ill  employing  for  his  secondary  groups  characters  which  belong 
to  the  living  animals.  Tlie  number  of  the  tentacles  is  a  featiu'c  which 
within  certain  limits  has  been  found  to  be  associated  with  the  features 
wliich  mark  out  the  various  groups  as  now^  recognized. 

The  association  of  the  various  eight-tentacled  forms  into  a  single 
group  was  one  of  the  important  steps  which  now  followed.  Acex)rding 
to  a  statement  made  by  Dana  (*40a)  this  was  tirst  done  by  Milne  Ed- 
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wards,*  wbo  divided  his  group  of  the  Polypes  parenchyma tt*s  into  three 

gronps: 

Sertnlarieim.  Zoanthaires. 

Alcyouioiis. 

Of  these  the  first  group  corresponds  to  the  Ilydroidea,  the  second  to 
the  Actiniaria  and  Hexacorallia,  and  the  last  to  tlie  Alcyonaria, 

A  most  imiMirtant  classification  appeared  in  184r>  ivs  tlie  result  of  tlie 
extended  study  of  the  Zoiiphytes  of  the  Wilkes  exploring  (^\peditioii 
by  Prof.  James  1).  Dana.     Ilis  groups  are  as  follows: 

ZOrtPHYTA. 

I.  Order.  Actiiioicn>a. 

I.  Suborder.  Actiiiaria. 

I.  Tribe.  .Aatrjeacea— including  the  Actinians  with   wliicb  Liicorniiria  was 

jiHSoc'iated  and  the  Astreid  and  Fnnjn^l  foralH. 

II.  Tribe.  Caryophyllacea— iucludiuj;  besides  the  CaryojdiyHidH  and  Cyatho- 

phyUids,  tho  Zoantliea>. 

III.  Tribe.  Msulreporaoea — inclndin^  Madreporids,  FavositidM,  to  which  are 
referred  the  Millepores  and  IVx-iticls. 

IV.  Tribe.  Antipathacea. 

II.  Suborder.  Alcyonaria. 

II.  Order.  Hydroidea. 

It  will  be  aeen  from  tliis  that  tlie  order  Actinoidea  is  i)ractically 
eqnival€»nt  to  the  grouj)  Anthozoa  of  to-day,  nnd  that  n  clear  distinc- 
tion is  made  between  the  Actiniaria  and  the  Alcyonaria.  The  former 
group  includes  all  the  Hexacorallia  and  the  Actiniaria  of  later  authors, 
as  well  as  the  Antipathacea,  and  it  is  interesting  to  note  that  Dana  in- 
sists ajwii  the  unimportance  of  the  stony  corallum,  grouping  together, 
as  I)e  Blainville  had  dcmc  before  him,  the  non-skeletogcncms  Actinians 
and  the  skelet^)genous  Hexacorallia. 

One  of  the  principal  gr(uips  of  the  Anthozoa,  the  Alcyonaria,  being 
tbns delimited,  and  a  second,  the  Antipatharia,  also  marked  ont,  thougli 
not  considered  of  equal  value,  it  will  be  well  to  go  back  some  distance  and 
note  tlie  gradual  discovery  of  various  forms  rei'ognized  now  as  distiiH't 
groups,  but  included  so  far  as  known  in  the  first  two  tribes  of  Dana's 
Actinaria. 

The  earlier  authors  re<*ognized  a  single  genus  oi  Ariinia  only,  thongh 
other  names, — e,  </,.  Vriica,  Ihfdra,  and  Priapun — had  been  projx^sed. 
In  1801  Lamarck  separaU*<l  the  genus  Zounfliufi  for  the  form  described 
by  Ellis  as  Actinia  HOciaUi^  and  tiius  i»aved  the  way  lor  the  distinction 
which  later  authors  made  iK'twein  tliis  and  siinijar  f«nins  and  tijc 
Aetiiiise  proiier.  Cuvier  also  recognized  the  genns  Miinjas^  referring 
it,  however,  to  the  Holothurians,  its  tiuc  ]M»sition  not  being  )ecr»gnizeii 
mitil  later  by  Le.'^uenr  ('17i.  A  fnrtlier  divisir)n  of  the  genns  Actinia 
was  inaugurates!  by  Oken  in  1815,  who  est  d»li-lierl  the  genera  Metrid 
tmn  and  Cereun^  and  .•^'t  the  exaiujile  for  the  more  accurate  generic 

*l  tAe  thU  Matement  from  I>aua.  not  haviug  arrcsr^  to  Miliif  Kdwardn*  work. 
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classification  found  in  later  authors.  The  large  number  of  forms 
brought  to  notice  by  the  scientific  voyages  of  this  period  increased 
noticeably  the  number  of  Actinian  genera,  and  in  the  classificationB  of 
De  Blainville  and  Ehrenberg  we  find  a  considerable  number  of  genera 
established. 

Attention  has  akeady  been  called  to  the  discovery  of  the  Actinian 
character  of  Gerianihus  by  Kapp  ('29),  the  subsequent  application  of 
the  generic  name  by  which  it  is  now  known  by  Delia  Chiaje.  In  1841 
Quatrefages  ('41),  in  a  paper  which  is  a  model  of  accurate  observation 
and  description,  established  the  genus  Edwardsia  on  essentially  the 
same  basis  as  that  on  which  it  now  rests,  though  more  recent  obser- 
vations have  added  certain  particulars  which  the  methods  of  micro- 
scopic investigation  of  the  day  have  brought  to  light. 

The  year  1841  marks  therefore  the  establishment  of  most  of  the  groups 
of  Actinaria  which  are  now  reex)gnized,  so  far  as  they  possessed  generic 
value,  but  for  some  time  Cenanthus  and  Edwardsia  were  considered  of 
equal  taxonomic  value  with  Actinia,  Thalassianthusy  Discosoma,  and 
other  simply  generic  terms.  The  ZoanthtiH  group  formed  to  some  extent, 
however,  an  exception  to  this  rule,  probably  on  account  of  their  colonist 
habit  of  life  and  the  power  some  possessed  (Palythoa,  Cortidfera)  of 
encrusting  themselves  with  calcareous  or  siliceous  particles,  recalling 
by  their  consistency  skeletogeuous  forms.  Their  gemmrparous  repro- 
duction induced  Dana  to  group  them  apart  from  the  rest  of  the  Actin- 
ians,  and  associate  them  with  the  Oaryophyllid  corals. 

To  give  a  rt^sum^  then  of  the  state  of  Anthozoan  taxonomy  at  the 
middle  of  this  century  it  may  be  said  that  the  group  was  definitely 
delimited,  the  Bryozoa  having  been  excluded  in  accordance  with  the 
observations  of  Milne-Edwards.  The  Alcyonarian  forms  bad  been 
grouped  together  from  their  earlier  separation  into  a  number  of  groups 
each  equivalent  to  the  Ilexacorallia,  Actiniae,  etc.  The  Antipatharia 
were  referred  to  the  Anthozoa,  and  even  constituted  a  group  of  slightly 
less  value  than  the  Alcyonaria.  And  lastly,  the  Actiniie  had  been 
divided  into  a  number  of  genera  and  associated  with  the  Hexacorallia, 
the  similarity  of  structure  of  the  animals  themselves  being  considered 
of  greater  moment  than  the  possession  or  absence  of  a  corallum. 

A  new  era  in  Anthozoan  classification  was  introduced  by  the  publi 
cation  in  1857  of  the  first  two  volumes  of  Milne-Edwards'  Histoire 
nattirelle  des  Coralliaires.  In  some  respects,  notably  in  the  sev^erance 
of  the  Madrepores  from  the  Actinians,  a  backward  step  was  t^akeu 
which  has  been  maintained  uj)  to  a  comparatively  recent  date,  but  ou 
the  other  hand,  a  decided  advance  was  accomplished  in  the  more  accu- 
rate delimitation  of  several  groups,  and  in  the  recognition  of  groups  of 
genera  among  the  Actinians. 

Milne-Edwards  recognized  Leuckart's  division  of  the  Cuvierian  Badi- 
ata  into  the  two  groups  Echinodermata  and  Coelenterata,  and  divided 
the  latter  into  two  classes,  the  Acalephs,  including  three  snb>classe^ 
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t.  f.,  the  Medusae,  Sipbonophores,  and  Hydroids,  and  tbe  Corallialre^. 
The  Coralliaires  he  again  subdivided  as  follows: 
Glass  Coralliaires. 

Sub-class  Gnidaria. 
Order  Alcyonaria. 
^'      Zoantharia. 
Sub-order  Zoantharia  malacodermata  or  Artinariii. 
Zoantharia  sclerobasica  or  Antipatharin. 
Zoantharia  sclerodermata  or  ^[adrei>oraria 
Sub-class  Podactinaria  (=Lucernaria). 
It  will  be  seen  from  this  that  Milue-Edwards's  class  Coralliaires  is 
equivalent  to  Dana's  order  Actinoidea,  and  his  sub-class  Cuidaria  to 
Dana's  Actinaria  minm  Lueemariaj  a  step  toward  the  se[)aration  of  this 
genus  from  the  Anthozoa,  and  its  reference  to  the  modern  group  of  the 
Seyphozoa.    In  his  division  of  the  Zoantharia,  however,  Mihie-Kd  wards 
retrogrades  towards  the  older  consistence  systems  of  Lamouronx  and 
Ehrenberg. 

So  far  as  the  Actinaria  are  concerned  Milne- Ed  wards  did  excellent 
service  in  delimiting  the  various  genera  that  hiul  been  proi>ose<l,  in 
dividing  these  up  in  some  cases,  and  establishing  new  gcueni,  such  as 
ParactiSy  PhynuictiJi,  OulactiSy  etc.,  and  in  grouping  similar  genera  to- 
gether, forming  families,  sub-families,  etc.  His  larger  divisions  aie  as 
follows: 

1.  Family  Actinid». 

1.  Sab-family  MiDadse. 

2.  Sub-family  Actiiiin?e. 

3.  Sab-family  ThalafiHiantbina*. 

4.  Sub-family  Pbyllactiu{p.' 

5.  Sub- family  Zoanthinae. 

2.  Family  CerianthidsB. 

The  sub-family  ActiidnsB  was  again  subdivided  into  secitions,  thus: 

1.  ActinineA  vulgairea — incladiog  forms  with  smooth  waUs  and  a(Uieroiit  base. 

2.  Actinines  verruqueases — including  forms  with  tulK^rclfs  or  verruciR  upon  tho 

column. 

3.  Actinineeperforeea — corresponding  to  the  family  .Sagartidae  of  more  re<'eut  sys- 

tems. 

4.  Actinines  pivotantes — including  forms  which  do  not  possess  an  adherent  base. 

In  analyzing  this  clavssification  in  the  light  of  our  i)rcsent  knowl- 
edge of  the  relationships  of  the  Antliozoan  groups  wc  note  a  recogni- 
tion of  most  of  the  modern  taxonomic  groups,  witli,  however,  very 
unequal  values  attached  to  them.  Thus  the  Alcyonaria  constitute 
a  group  equivalent  to  all  the  others  taken  together;  the  Antipatluuia, 
another  of  equal  value  with  all  that  still  remains;  the  Ceriantliid;c 
arc  recognized  as  a  family  cfpial  in  value  to  all  the  other  Actinians; 
while  the  Zoanthina;  are  equivalent  only  to  the  Thalassianthinai,  etc. 
The  Edwardsiie  do  not  have  a  group  value,  being  recognized  simply  as 
a  genus  of  Actinines  pivotantes,  where  they  are  associated  with  Ilyan- 
thwtj  Pea<;hia^  and  Sphenopus,  the  last  belonging  properly/t©  the  Zoan- 
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thins^e.  Jn  choosing  the  relative  consistency  of  the  various  forms  as  a 
basis  for  his  division  of  the  Zoantharia  Milne-Edwards  naturally  falls 
into  certain  of  the  errors  which  such  a  classification  entails,  and  which 
had  been  handed  down  from  earlier  days,  as  for  instance  the  group- 
ing of  the  Millepores  with  the  Madreporaria.  In  this,  however,  there 
is  neither  loss  nor  gain,  since  none  of  his  predecessors,  with  the  ecu- 
spicuous  exception  of  Happ,  had  suggested  the  reference  of  these  forms 
to  their  proper  position.  The  principal  error  of  the  classification,  as 
already  pointed  out,  Lay  in  the  attaching  of  too'  great  importance  to 
the  presence  or  absence  of  a  corallum,  and  in  the  disregard  of  the  sim- 
ilarity of  the  soft  parts  of  Madreporaria  and  Actinaria  so  definitely 
stated  by  Dana. 

Milne-Edwards^s  classification  had  a  marked  influence  upon  later 
writers,  most  of  whom  adopted  his  larger  divisions,  the  principal  mod- 
ifications introdu(*ed  by  tliem  affecting  the  arrangement  and  definition 
of  the  lesser  groups.  An  ex(;eption  to  this,  however,  was  the  classifi- 
cation of  Gosse  ('60)  who  adhered  to  the  arrangement  laid  down  by 
Dana,  but  went  a  little  further  than  that  author  in  dividing  certain  of 
the  tribes  of  Actinaria  into  families,  thus: 

Suborder  Actinaria — 
Tribe  I.  AHtnvacea: 

Family      I.  Metridiad<T=formB  with  compound  ten tacles. 

II.  8agartiada>  ■=  with  simple  tentacles,  adherent  base,  and  column 
pierced  by  cinclides. 

III.  Antheadii^  1=  column  smooth  and  imperforate,  margin  simple. 

IV.  Actiniadfe  =  margin  beaded, 
v.  Bunodid.T= column  warted. 

VI.  Ilyanthida»= base  non-adherent,  rounded,  simple. 
VII.  Minyadidic  =  base  non-cidherent  inclosing  an  air  chamber. 
Tribe  II.  Caryophylliacea : 

a.  Without  a  corallum. 
Family    I.  Capnea<ljp -^simple. 

II.  Zoanthidii*  ^^ compound. 
/?.  With  a  corallum,  certain  corals  divided  into  four  families. 

The  coralligeuous  Astnejicea  Gosse  does  not  classify,  none  of  the  gen- 
era being  British,  nor  does  he  divide  the  Madreporacea  or  Antipathacea 
into  families,  for  tlie  same  reason..  The  Lucernariadie  he  excludes  from 
the  Actinaria,  recognizing  their  affinities  to  the  Medusae. 

On  coniparingr  this  classification  with  that  of  Milne-Edwards,  it  will 
be  seen  that,  indei)endently  of  the  association  of  non-coralligenous  and 
corallij?(^iious  forms,  there  is  a  very  different  grouping  of  the  genera. 
The  family  Metridiada*  (a  name  badly  chosen)  is  equivalent  to  Milne- 
Ed  wards's  Thalassianthina*  and  IMiyllactina*,  the  Sagartiadie  are  the 
Ac'tinines  i)erforees,  and  the  Bunodida^  the  Actinines  verruqueuses, 
botli  raised  to  the  rank  of  families.  The  Actinines  vulgaires  are 
divided  into  three  families,  two  of  which,  the  Antheada*  and  Actiniadte 
belong  to  the  Astra»acea,  while  the  third,  the  Capneadie,  is  referred, 
with  the  Zoanthidae,  to  the  Caryoj)hylliacete,  while  Milne-Edwards's 
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family  Cerianthidae  is  abolished,  Cerianthm  and  Arachnactis  boin^ 
associated  with  his  Actinines  pivotantes  to  form  the  family  llyanthidw. 
These  comparisous  refer  to  the  broad  features  of  the  groups,  there  Yrnng 
differences  in  detail  in  some.  Many  new  genera  were  established  by 
Gosse,  as  for  instance,  Bolocera^  Bunodes  and  Aiptaftia,  and  this,  as 
well  as  liis  disregard  for  the  most  part  of  non-British  forms,  renders  it 
difficult  to  make  a  detailed  comparison  between  the  two  authors. 

By  the  exclusion  of  the  Lucernariadfe  the  Anthozoa  obtained  the 
limitations  which  they  now  possess,  except  that  the  Ilydrocorallines 
still  continued  to  be  referred  to  the  group.  Agassiz  indeed  upheld  their 
hydroid  character,  but  it  was  not  until  Moseley's  brilliant  observations 
f  78)  were  made,  that  they  were  definitely  assigned  to  the  position  long 
before  i>ointed  out  for  them  by  Rapp. 

A.S  already  stated,  subsequent  authors  were  more  influenced  by  Milne- 
Edwards  than  by  Gosse  in  drawing  up  their  classifications,  though 
the  division  into  smaller  groups  was  not  unlike  that  proposed  by  the 
latter.  Gosse's  smaller  divisions  were  more  or  less  adopted  and  sub- 
ordinated to  Milne-Ed wards's  system.  It  will  be  altogether  unneces- 
sary to  refer  to  all  the  classifications  presenting  these  features,  but  still 
it  wUl  be  convenient  to  give  one  or  two  examples,  choosing  those  which 
present  most  historical  value. 

One  of  these  may  be  the  classification  proposed  by  Verrill  in  1865, 
which  outdoes  even  that  of  Milne-Edwards  in  placing  inordinate  im- 
portance ujx)n  the  corallum.  Verrill  divides  the  Cnidaria  or  Polypi 
into  3  orders,  t.  6.,  (1)  Madreporaria,  (2)  Actinaria,  (3)  Alcyonaria,  the  in- 
crease from  the  number  proposed  by  Milne-Edwards  being  accomplished 
by  raising  the  Madreporaria  from  the  subordinate  position  they  occu- 
pied in  the  order  Zoantharia  and  making  them  of  ecpiivalent  rank  with 
the  Alcyonaria.  The  division  of  the  Actinaria  which  Verrill  proposed 
was  as  follows: 

Saborder  1.  Zoanthacea. 

Families.  ZoanthidiB  and  Bergid^e. 
Saborder  II.  Antipathacca. 

Families.  Antipathidie  and  GerardidjF. 
Suborder  III.  Actinacea. 

Families.  Actinidie^Thalassianthidnp,  Minyidir.  II ysinthidii',  Coriaiithida'. 

This  arrangement  is  important  in  giving  the  Zoanthids  a  greater 
importance  than  had  hitherto  been  assigned  to  them,  and  in  separating 
the  Cerianthidae  from  the  Ilyanthida^  though  tliey  do  not  rec(MV(».  th(». 
same  x>osition  that  Milne-Edwards  gave  them.  The  family  Actinidje 
Terrill  divided  in  various  subfamilies,  differing  somewhat  from  the 
ecinivalent  groups  of  Gosse  and  Milne-Edwards,  a  subfamily  Phellinje 
being  established  for  the  genus  ThclJia.  Milne-Edwards'  rhyllactinjc 
and  Thalassianthinae  he  unites  together  in  his  family  Tlialassiantliidje, 
which  is  subdivided  into  the  subfamilies  rhyllactina»,Thalassiantliinte, 
Heterodactylinaa    and    Discostomina?    (Verrill,  '08),  the   members  of 
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the  la.st  named  subfamily  having  the  tentacles  arranged  in  radiating 
rows,  more  than  one  tentatile  communicating  with  an  intermesent^rial 
space.  Tiie  establishment  of  this  peculiarity  is  important,  as  it  is  a 
character  which  approximates  the  Actinaria  with  the  Madreporaria. 

To  the  Discostominae  Verrill  referred  the  genera  DiscoHoma  and  Cory- 
naetis^  classed  by  Milne-Edwards  with  the  Actiuines  vulgaires,  and 
Capnea  and  Aureliana^  referred  by  Gosse  to  the  Caryophylliacea. 

The  classification  of  Klunziuger  ('77)  may  now  claim  our  attention 
as  showing  a  further  step  toward  a  correct  differentiation  of  the  groups. 
The  classification  is  to  a  very  large  extent  similar  to  that  of  Yerrill,  but 
contains  certain  important  in  novations.  The  Madrepores  are,  following 
Milne  Edwards,  considered  a  separate  group,  and  the  remaining  groups 
are  as  follows: 

1  Or.  Alcyonaria. 
II  Or.  Antipatharia. 

III  Or.  Zoaiitharia — iiicliidinfjr  the  Zoanthidip. 

IV  Or.  Actinaria. 

1.  Family  Actiuidjp. 

1.  Subfamily  Actininap. 

2.  Subfamily  Phellina'. 

3.  Subfamily  Sagartin:o. 

4.  Subfamily  Bunodiuw. 

2.  Family  Ilyauthida*. 

3.  Family  ('erianthida'. 

4.  Family  DiscoBomida'.. 

.5.  Family  ThalassianthidiP. 

1.  Subfamily  Phyllactina*. 

2.  Subfamily  ThalaHsianthiuie. 

Tlic  first  noticeable  feature  of  this  classification  is  the  separation  of 
the  Antipatharia  and  Zoantharia  from  the  Actinaria,  and  the  elevation 
of  their  rank  to  that  of  groups  eciuivalent  to  the  Alcyonaria.  Further- 
more, among  the  lesser  groups  there  is  the  separation  of  the  Discoso- 
midte  from  the  Thalassianthidje,  with  whicli  Yerrill  associated  them, 
tlie  radiate  arrangement  of  the  tentiicU^  being  the  chariu^teristic  feature 
of  the  family.  Klunzinger,  however,  failed  to  associate  the  genus  Cory- 
nactiH  with  DUconoma^  stating  definitely  that  its  tcntjicles  alternate 
witli  eac'h  other.  The  other  families  and  subfamilies  are  essentially  the 
same  as  those  of  Verrill,  except  that  no  mention  is  made  of  the  Miny- 

We  come  now  to  the  monograph  of  the  Actiniaria  by  Andres  ('83), 
which  nnist  ever  remain  a  monument  to  the  industry  of  its  author,  to 
wlumi  all  aetinologists  are  indebted  for  phicing  in  their  hands  such  a 
carefully  colhited  and  complete  list  of  t  lie  Actinians  known  up  to  1880. 
Unfortunately  for  our  purpose,  Andres  does  not  express  his  idejis  as  to 
the  relationships  which  his  Actinaria  bear  to  the  Alcyonaria  and  An- 
tipatharia, but  confines  his  attention  solely  to  the  Zoantharia  nuda- 
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eodermata  of  Mibie  Edwards.    He  divides  the  group  into  seven  fiimi- 

Keg,  thus: 

Edwarclsinap.  Zoaiithmif>. 

Actminie.  Cmanthinip. 

Stichodactylinie.  MiDyadinw. 
ThalaasianthiDsp . 

The  names  of  the  majority  of  these  groups  indie^ite  their  limitations; 
the  greatest  innovations  are  the  separation  of  the  Edwardsias  from  the 
AetininsB  and  the  establishment  of  the  Stichodaetylinre.  This  family 
possesses  for  its  distinguishing  character  the  feature  upon  which  Klun- 
zinger  based  his  family  Discosomidse,  i.  e.,  the  radiate  arrangement 
of  the  tentacles,  but  at  the  same  time  it  is  made  much  more  comprehen* 
sive,  the  Phyllactinte  of  Klunzinger  being  associated  with  Ducosoma^ 
Capneaj  Aurelmna.  Phymanthus  and  other  genera,  all  of  which  possess 
radially  arranged  tentacles.  The  Thalassianthinee  is,  consequently, 
poor  in  genera  compared  with  Klunzinger's  Thalassianthidie,  contain- 
ing only  a  few  forms  with  large  compound  tentacles.  Four  of  Andres' 
groups  are  certainly  well  established,  namely,  the  Edwardsime,  Ac- 
tininie,  Zoanthinse  and  Cerianthinae.  He  was  influenced,  however,  too 
much  by  the  arrangement  aud  structure  of  the  tentacles  in  making  the 
Stiehodactylinse  and  ThalassiauthinaB  equivalent  to  these  four;  they 
should  more  properly  be  made  subgroups  of  the  Actininse.  The  same 
remark  applies,  perhaps,  to  the  Minyadin^e,  though  we  are  still  in  ignor- 
ance as  to  the  structural  peculiarities  of  its  members.  The  fact  th  at  some 
of  the  species  evidently  have  their  parts  arranged  on  a  hexamerous  plan 
&vor8  this  view,  and  the  occurrence  of  others  possessing  a  decanierous 
arrangement  can  not  be  considered  as  of  great  weight  in  favor  of  keep- 
nig  them  distinct,  in  view  of  the  same  symmetry  occurring  in  the  Hal- 
campidae,  for  instance,  and  in  other  si>oradic  instances  in  which  there 
can  be  no  question  as  to  the  advisability  of  associating  the  forms  with 
their  hexamerous  relatives  in  the  Actininse.  In  fsM'A,  it  seems  proba- 
ble that  the  Minyadinae  are  not  even  to  be  given  a  value  equal  to  the 
Stichodactylinse,  but  are  rather  to  be  referred  to  the  Halcampidie,  a 
family  or  subfamily  of  the  Actinuiae. 

The  disappearance  of  the  Ilyanthidae  from  the  list  of  faiiiilicH  is  an 
iropcfftaut  x>oint  also.  Andres  has  diminished  the  iminn-taiH^  of  trivial 
ebaract^ti  in  aeoomplishing  this,,  an<l  has  emphasized  the  im[K>rtaiK;e 
of  the  namerical  relations  of  the  parts  as  a  basis  for  classification 
in  seiMftrating  from  them  the  E<lwardsias  and  referring  the  thus 
restricted  groups  to  the  Actininie. 

Andrea  enters  into  a  much  nuire  minnte  division  of  his  families  intfi 
BnbfiuiiilieA,  many  of  which  are  well  founded,  but  it  will  not  lie  cx>n- 
venieiit  to  criticise  them  herc^. 

With  Andres  the  second  jK^ri^id  in  th«-  history  of  the  classifiratlon 
of  the  Antiioana  vay  lie  said  to  close.  The  p^-riod  was  marked  by  a 
gradnaflj  growing  teri<lency  to  divide  the  group  into  a  umnber  of 
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equivalent  subgroups,  and,  so  far  as  the  Actinians  are  concerned,  by 
the  increase  in  the  number  of  recognized  genera  and  their  division  into 
families,  subfamilies,  etc.  The  distinguishing  characters  of  the  various 
groups  were  drawn  for  the  most  part  from  external  characters;  impor- 
tance, for  instance,  being  placed  upon  the  presence  or  absence  of  a 
Gorallum,  whether  the  base  is  adherent  or  not,  in  the  sha])e  of  the  ten- 
tacles, etc.  Comparatively  little  was  done  toward  attaining  a  thorough 
knowledge  of  the  anatomical  relationships  of  the  various  parts,  or  per- 
haps it  would  be  better  to  put  it  in  this  way,  that  the  anatomical 
knowledge  that  had  been  acquired  was  not  suflBciently  extensive  to  be 
employed  for  systematic  purposes.  The  names  of  HoUard,  Quatrefages, 
Haime,  Thorell,  Teale,  Schneider  and  Rotteken,  Stoliczka,  etc.,  recall  ' 
important  additions  to  our  knowledge  of  Actinian  morphology,  but  the 
observations  were  not  sufficiently  extended  to  have  suggested  the  im- 
X>ortance  that  should  have  been  attached  to  them. 

We  are  now  in  the  third  period,  so  brilliantly  introduced  by  the 
brothers  Hertwig  with  their  monograph  on  the  Actinians  ('79).  The 
period  in  its  beginning  overlaps,  consequently,  the  second  period.  The 
fundamental  characteristic  of  Actinian  classification  at  present  is  the 
foundation  which  it  possesses  on  anatomical  and  phylogenetic  features. 
The  arrangement  of  the  mesenteries  and  their  ontogenetic  succession 
are  the  criteria  which  serve  to  separate  the  larger  groups,  and  these 
criteria  have  been  extended,  so  far  as  our  present  knowledge  allows  of 
it,  to  the  group  Anthozoa  as  a  whole.  The  first  step  in  this.direction, 
as  stated,  was  made  by  the  Hertwigs  ('79),  who,  as  a  result  of  their 
observations  on  a  number  of  Actiniaria,  arrived  at  the  following  con- 
clusion : 

Bei  der  Eintheilung  der  Anthozoen  Bind  die  Septen  in  erster  Reibe  za  berUcksich- 
tigen,  aber  weniger  die  Zahl  als  vielmebr  der  Ban,  die  Anordnung  derselben  um  daB 
Schlundrohr  imd  ihre  Entwicklung.  Wenu  wir  von  dicser  Griindlage  ausgeben, 
werden  die  Anthozoeu  voraussicbtlicb  in  niehr  als  2  Ordnuugen  zu  zerfUllen  sein. 
Mit  Erfolg  aber  kann  ein  nenes  System  erst  dann  aufgesteUt  werden,  wenn  die  ver- 
scbiedenen  Familieu  der  Zoautharien,  der-Fleiscbpolypen  sowohl  als  der  KoraUon, 
auf  die  Morpbologie  ihrer  Septen,  iiber  die  wir  vielfacb  nocb  gar  nicbts  wissen,  naob 
aUen  Ricbtungen  nntersncbt  sein  werden. 

The  Hertwigs  recognize  five  groups  of  Anthozoa,  based  on  the  charac- 
ters indicated  in  the  above  quotation,  viz,  the  Actinidae,  Edwardsiae, 
Zoanthidre,  Cerianthidae,  and  Alcyonaria.  As  regards  the  Madrepo« 
raria,  they  do  not  commit  themselves  definitely,  recognizing  the  paucity 
of  the  information  with  regard  to  their  anatomical  peculiarities  at  tlieir 
disposal;  at  the  same  time,  however,  they  consider  It  probable  that 
when  the  required  information  is  acquired  the  group  of  the  Zoantharia 
sclerodemata  will  be  split  up,  a  large  part  of  the  corals  bepg  associated 
with  the  Actinidse,  others,  perhaps,  with  the  Zoanthinse,  and  others 
with  EdwardsisB,  while  others,  again,  may  show  an  arrangement  and 
structure  of  the  njeseuteries  peculi}\,r  tq  tUomselves, 
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The  idea  brought  forward  in  this  work  wa«  elaborated  more  fully  by 
JBicbard  Hertwig  in  his  report  on  the  Challenger  Aotiniaria  ('82),  in 
which  the  structural  peculiarities  of  the  various  forms  are  employed, 
not  only  to  distinguish  the  principal  groups,  but  also  to  define  in  an 
accimite  manner  the  various  families  of  the  Hexa^'tinisv.     In  some  par- 
ticulars the  idea  was  carried  a  little  too  far,  owing  to  the  absence  at 
(hat  time  of  anatomical  studies  of  a  large  series  of  forms,  Hertwig  be- 
ing obliged  to  rely  entirely  on  his  own  observations  in  deciding  as  to 
tlie  relative  importance  of  a  character.    Omitting  the  Alcyonaria  and 
Andpatharia  from  consideration,  Hertwig  recognizes  six  tribes  of  Acti- 
uiaria,  which  correspond  in  taxononiic  value  to  Andres's  families.    These 
tribes  are  (1)  Hexactinise,  (2)  Paractinia*,  (3)  Monaulcie,  (4)  Edwardsiae, 
(5)  Zoanthe^,  and  (6)  Cerianthea*,  and  all  are  characterized  by  the  ar- 
rangement of  the  mesenteries.    Three  of  these  orders  c*orrespond  to 
famihes  of  Andres'  classification;  other  three  of  Andres'  families,  viz; 
Thalassianthinse,  Stichodactylina^,  and  Minyadinje  are  groui>ed  with 
his  ActininsB  to  form  the  tribe  Hexactiiujc.  while  two  other  tribes,  not 
represented  in  Andres'  system,  are  institirted  for  forms  presenting  an 
arrangement  of  the  mesenteries  not  previously  recognized.    In  com- 
paring the  systems  of  Hertwig  and  Andces,  however,  it  must  be  re- 
membered that  the  two  works  were  so  nearly  contemporaneous  that 
the  resi)ective  systems  were  entirely  independent  one  of  the  other. 
Andres,  it  is  true,  had  the  advantage  of  the  earlier  work  of  the 
brothers  Hertwig  ('79),  which   no  doubt  influenced  considerably  his 
id«»a8  as  to  the  relationships  of  certain  of  the  groups,  but  had  no  cog- 
nizance of  Eichard  Hertwig's  later  observations. 

The  introduction  into  the  classification  of  the  Anthozoa  of  a  system 
based  upon  anatomical  peculiarities,  instead  of  one  resting  entirely  on 
variable  characters,  readily  subject  to  modification  in  accordance  with 
external  conditions,  was  very  important.  There  yet  remained  to  be 
taken  the  further  step  of  adding  to  anatomical  charac^ters  the  informa- 
tion derived  from  embryological  investigation,  a  step  the  importance 
of  which  the  Hertwigs  had  recognized  and  contributed  to,  to  a  certain 
extent.  Some  of  the  necessary  information  was  contributed  later  by 
Boveri  (^90)  and  myself  ('91),  and  as  the  result  of  these  observations 
I  drew  up  a  classification  of  the  Anthozoa  founded  upon  structural  and 
embryological  characteristics.  Either  of  these  classes  of  facts,  taken  by 
itself,  is  liable  to  lead  to  errors;  it  is  only  by  combining  both  that  a 
true  knowledge  of  the  phylogenetic  relationships  of  the  various  groups 
can  be  obtained.  For  instance,  relying  entirely  on  embryological  data, 
the  Hexactiniie  could  bo  separated  into  three  distinct  groups,  one  in- 
cluding those  forms  in  which  the  mesenteries  appear  according  to  the 
succession  described  by  Lacaze-Duthiers;  a  second,  in  which  tliQ 
mesentery  succession  is  that  described  by  the  Hertwigs  ('79) ;  and  a^ 
third,  in  which  it  is  that  described  by  Haddon  ('87),  H.  Y.  Wilson 
f88),  and  myself  C^l).    {  )iave  shown,  however  ('91  a),  that  the  third 
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method  is  to  be  regarded  as  the  typic^al  one,  and  that  the  orders  of 
succession  described  by  Lacaze-Dutliiers  and  the  Hertwigs  are  secon* 
dary  modifications  of  this,  called  forth  by  peculiar  conditions;  and, 
furthermore,  anatomical  investigation  of  forms  developing  in  these 
various  manners  shows  so  much  similarity  in  them  all  as  to  do  away 
with  any  idea  of  classing  them  in  three  distinct  groups. 

The  classification  which  I  proposed  differs  from  that  of  Hertwig  in  two 
particulars.  In  the  first  place  I  disregard  his  tribe  Paractinise,  which  I 
have  shown  to  be  unnatural  and  untenable,  and  I  group  the  form  upon 
which  his  tribe  Monauleo^  was  founded  with  the  Ganactinm^  long  before 
described  by  Sars  and  later  studied  more  thoroughly  by  Blochmaon 
and  Hilger  ('88),  and  with  the  OraetiH  JHomedeWj  described  in  subse- 
quent  pages  of  this  report,  forming  thus  a  tribe,  the  Protactiniae,  the 
members  of  which  I  take  to  represent  stages  in  the  phylogeny  of  the 
Hexactiniae.  Strictly  si)eaking,  perhaps  each  of  these  three  forms  should 
constitute  an  order,  but  is  seems  to  contribnte  to  the  convenience  of  the 
classification,  without  introducing  any  confusion,  to  group  them  together. 
I  recognize  the  following  tribes  of  Anthozoa: 

1.  RiigosH".  5.  CeriautheaR. 

2.  Antipatharia.  6.  Zoaiitheip. 

3.  Alcyonaria.  7.  PToJiactiniw. 

4.  Edwardsiije.  -  8.  Hexactmi». 

The  propriety  of  considering  the  Rugosae  as  forming  a  tribe  equiva- 
lent to  the  Alcyonaria,  for  instance,  is  open  to  question,  since  we  nat- 
urally know  nothing  as  to  their  soft  parts  and  can  only  form  an  ex- 
ceedingly uncertain  idea  of  how  they  were  arranged  from  the  arrange- 
ment of  the  septa  in  the  coralhim.  The  Antipatharia  form  a  natural 
group,  apparently,  though  it  is  uncertain  what  their  affinities  with  the 
other  groups  may  be.  The  remaining  tribes  seem  to  have  their  phylo- 
genetic  relationships  fairly  c^Iearly  defined.* 


*  In  a  recent  paper  Ed.  van  lieneden  ('91)  ccmtests  the  idea  that  there  is  a  phylo- 
genetic  connection  between  the  Cerianthem  and  the  Edwardsiae  and  Hexactinise. 
On  pages  140-141  of  his  paptT  ho  Kunis  up  thediftercnces  which  the  Cerian these  show 
to  tliesc  formn,  and  it  may  not  )>c  oiit  of  place  here  to  consider  the  value  of  these 
supposed  differences.  Difference  No.  1  does  not  require  consideration,  since  it 
stands  or  falls  with  the  accuracy  or  crroneousness  of  No.  2.  This  is  as  follows:  If 
the  snlcar  directives  are  designated  as  1  and  the  remaining  mesenteries  of  a  twelve- 
moHcnteried  Hexactinian  are  designated  according  to  their  succession,  counting  from 
the  siilcar  directives  towards  tlie  sulcular,  as  II,  III,  IV,  V,  and  VI,  then  the  em- 
hryonic  succession  of  the  mesenteries  in  the  Hexactinian  is  III,  V,  I,  VI,  II,  IV,  while 
in  the  Cerianthete  the  succession  of-  the  first  twelve  mesenteries  is  II,  III,  I,  IV,  V, 
VI.  The  fallacy  of  this  is  evident.  It  has  not  been  claimed  that  the  first  tweire  mes- 
enteries of  Cerianthete  and  Hexactinia;  are  homologous,  but  only  that  the  first  eight 
in  both  groups  are  homologous  with  the  eight  KdwardHa  mesenteries.  Considering 
the  embryonic  succession  of  these  mesenteries  in  both  groui>8,  it  will  be  found  to  be 
identical,  thus:  III,  I,  II,  IV.  Difl'crence  No.  3  refers  to  the  presence  of  longitudinal 
(adductor)  muscles  on  the  mesenteries  of  the  EdwardBiss  and  Hexactiuiie  and  their 
Abeeuce  on  those  of  the  Ceriautl^eie,  ami  to  tUe  presence  of  ectodermal  longitodin*! 
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A  detailed  criticism  of  the  various  families  which  have  been  proi)osed 
is  not  ueceHsary,  since  this  will  be  entered  into  in  the  descriptive  por- 
tion of  the  report,  so  far  as  certain  families  of  the  Hexactiuite  are  con- 
cerned.   Andres  (^83)  added  a  considerable  number  of  families  to  those 
which  had   previously  been   recognized,  and   the  majority  will,  no 
doabt,  stand.    Hertwig  too  has  adde<l  a  number  of  new  families,  and 
at  the  same  time  has  given  an  interesting  criticism  of  Andres'  classifi- 
eation  and  a  comparison  of  it  with  his  own.     Many  of  the  families 
Andres  recognized  are  more  accurately  defined,  and  attention  has  been 
called  to  the  criteria  upon  which  families  should  be  based.     One  of 
the  most  recent  classifications,  is  that  of  Danielsseu  ('90),  which  is 
essentially  that  of  Hertwig  ('82),  confused,  and  without  the  corrections, 
which  Hertwig  {^SS)  subsequently  introduced.     In  fact,  it  must  be 
acknowledged  that  Danielssen's  work  is  a  great  disappointment,  in 
that  the  descriptions  are  given  in  such  a  manner  as  to  preclude  con- 
fidence in  their  accuracy,  while  the  figures  illustrating  them  are  beau- 
tifdl  examples  of  "how  not  to  do  it."    The  tribe  vEgireje,  which  Dan- 
ielsseu proposes,  certainly  requires  further  study  before  being  accepted, 
and  the  same  remark  applies  to  his  families  8i<leractidie,  Madoniac- 
tidae,  and  Andvakidfe. 

I  shall  content,  myself  with  stating  the  families  which  I  believe  to 
be  worthy  of  recognition,  making  some  brief  remarks  on  their  limita- 
tions, and  on  certain  somewhat  doubtful  forms. 

I  think  it  convenient  to  consider  the  mode  of  arrangement  of  the  ten- 
tacles of  dassificatory  importance,  and  to  recognize  two  subtribes  of  the 
Hexactiniae.to  which  Andres'  name  may  be  applied:  Actininje  t^)  those 
to  which  the  tentacles  are  arranged  in  cycles,  and  Stichodactylina*.  to 
those  in  which  they  are  arranged  radially.  To  these  two  I  iwlded  ('89) 
a  third,  the  Dendromelinae,  which  is  hardly  of  equal  value,  and  which  it 
will  be  better  to  reduce  to  the  rank  of  a  family.  It  includes  forms  which 
possess  dendritic  or  globular  processes  or  arms  projecting  from  the 
column  wall  below  the  margin,  such  as  are  found,  for  instance,  in  Le- 
bruneaj  Ophiodiscus,  and  Viatrije* 

The  Thalassianthin^  I  would  not,  however,  adopt  as  a  subtribe,  since 
they  differ  from  the  Actininiie  only  in  the  <?ompound  character  of  their 
tentacles,  and  a  passage  to  them  is  furnished  by  the  member  of  Andres' 
subfamily  Heteractidae.  This  family  is;  however,  not  altogether  natu- 
ral since  the  genus  Ragactk  must  be  removed  from  it  and  referred  to  the 


muscles  in  the  latter  and  thetr  abnence  in  the  other  two  gronps.  Tlie  absence  of 
''adductor"  mnscles  in  the  CcriantheiP  is  a  qnestion  of  observation,  Rince  Boveri 
has  described  and  figured  them;  and  with  regard  to  the  presence  of  ectodermal 
longitudinal  muscles  in  the  Hexactinirp,  van  Beneden  has  apparently  overlooked 
Hertwig's  account  ('88)  of  their  occurrence  in  Corynactis  spf  and  Corallimorphus 
obtecbu.     In  the  present  report  1  describe  their  occurrence  in  HaJcurias  pilatus. 

*  It  seems  fairly  certain  that  the  actininn  recently  described  by  H.  V.  Wilson 
(*90)as  Hoplopkoria  coralU/feiis  (aic)  is  identical  with  the  Viatrix  ylohuUfera  originally 
dsscnbed  by  Duchassaing  and  Michelotti  (*60).  ^  t 
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Sagartidae,  as  was  demonstrated  to  me  by  the  late  Dr.  J.  I.  Nortlirap, 
who  discovered  the  Sagartiaii  character  of  JB.  hicida,  an  observation  1 
have  since  been  able  to  confirm.*  The  genus  Eloactis  also  proposed 
by  Andres  ('83)  for  the  llyanthus  mazeli  of  Jourdan  ('80)  seems  to  belong 
rather  to  the  Halcampidae,  E,  Mazeli  being  apparently  nearly  related  to 
H,  producta  of  Stimson. 
The  following  is  the  classification  I  suggest: 

cuj^,.*^-  «iv   r Mesenteries 
^nt  or   weak        "°» »>«'"««>•'« ■  •  Hal.a,upid«. 
t     numerous Antheadae. 


A. 
Tentacles 
arranged  < 
in  cycles. 
Actiuinif. 


Column 
simple. ' 


Tentacles 
cylin- 
drical, 
smooth. 


Sphincter  endodermal; 
t<mtacles  deciduous Itoloceridip. 

Sphincter  meso-  S  No  acoutia Paractida.^ 

gl(ral  \  Acoutia Sagartidse. 


Sphincter  endo< 
dermal   c' 
cumscribed, 


do-  i  Acmi 
ir-^ 

(  Aero 


rhagi  wart-like. Buuodidffi. 
rorhagi  foliate .  Phyllactidae. 


(  Tentacles  simple  .  Hetcractidje. 
Tentacles  warty  or  branched  I  Tentacles 

(     compound .  Thalansianthidae. 

Tentacles  reduced  to  stomidia ! |  sTcyouida ' 

Column  provided  in  its  upper  part  wnth  branched 

(»r  globular  processes Dendromelidie. 

Free-swimming  forms • Minyada;. 


["Tentacles  few,  capitate Coral limorphidie- 

Tentacles  all  of  J  Tentacles  numerous,  cylin- 

one  form.        ^      drical Discosomidse. 

I  Tentacles  no<lulated Aurelianidas    . 


B. 


Tentacles    ar- 
ranged   radi-; 
ally. 

Stichodactvliuje. 


Tentacles  of  two 
forms. 


Marginal  tentacles  cylin- 
drical ;  disc  tentacles 
wart-like,  branche<l,.  or 
foliate •. Rhodactidse. 

Marginal  tentacles  pinnate, 
disc  tentacles  wart-like -.Phymanthida. 


Tentacles  of  various  forms,  not  cylindrical.  ..Crip  tod  end  rid». 

I  have  chosen  the  term  Ilalcampidie  in  preference  to  that  of  Ilyau- 
thido)  because  we  are  at  present  ignorant  of  the  anatomical  charac- 
teristics of  Ilyanthiut'j  it  will,  however,  probably  prove  to  be  similar  to 
Halcampa  in  many  respects,  in  which  case  the  older  term  should  be  re- 
stored. The  Siphonactinidie,  I  think,  should  be  fused  with  the  Hal- 
campidae, the  presence  or  absence  of  a  conchula  not  being  of  suflScient 
moment  for  family  distinction. 

The  Boloceridiv  is  a  new  family,  for  whose  existence  reasons  will  be 
given  in  Part  II.     The  Antheomorphidae  of  Hertwig  ('82)  I  include 


"  It  seems  doubtful,  however,  if  the  R.  pulchra  of  Andres  is  likewise  a  Sagartid. 
I  should  rather  be  inclined  to  consider  it  a  PhymanihMj  since  it  presents  certain 
striking  resemblances,  judging  from  Andres'  description,  to  I\cpicifer» 
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for  the  present  with  the  Antheadse.  My  reasons  for  placing  the  Phyllac- 
tidse  among  the  Actininie  have  been  given  in  another  place  (^89a). 
flertwig's  Polyopidie  and  Sicyonidae  I  have  placed  in  the  Actininae, 
not  recognizing  his  tribe,  Paractiniae.  These  forms  require  further 
study.  The  Liponemidae  are  too  umch  open  to  suspicion  to  be  accepted, 
as  wfll  be  seen  from  what  is  said  in  Part  ii  concerning  Boloeera  bre- 
vieomiSj  Liponema  recalling  strongly  a  Boloeera^  while  Polysiphonia  ve- 
esS\&  Aciinemus. 

Under  the  SagartidaB  is  included  the  Phellidse,  which  may  be  re- 
garded as  a  subfamily  under  Haddon's  name  of  Ghondractininse,  and 
the  AmphianthidsB,  which  are  probably  all  referable  to  the  Sagartidse 
and  to  the  subfamily  Ohondnvctininae. 

The  Minyadae  are  inserted  with  the  Actinime  as  a  family,  but  little 
is  as  yet  known  of  their  anatomical  peculiarities. 

The  classification  of  the  Stichodactylinae  hardly  calls  for  comment, 
except  to  point  out  that,  of  the  Aurelianidae  and  Criptodendridae  very 
little  is  known,  nothing  indeed  as  to  anatomical  characters.  I  have 
employed  the  form  of  the  tentacles,  following  Andres  with  modifica* 
tions,  as  a  basis  for  the  classification;  but  in  those  groups  members  of 
which  have  been  studied  it  has  been  found  that  more  or  less  definite 
anatomical  features  are  associated  with  the  various  t^nfacular  modifi- 
cations. 

This  classification  is,  it  must  be  understood,  intended  to  be  purely 
tentative  and  to  take  cognizance  only  of  families  which  seem  well 
authenticated.  No  doubt  the  changes  and  additions  which  will  be 
required  to  make  it  at  all  accurate  are  numerous — how  numerous 
future  observation  will  determine. 

Part  II. 

DESCRIPTI¥E. 

Tribe  £D>VARDSI^,  Hertwig. 

Actinozoa  not  forming  colonies ;  with  eight  mesenteries,  three  of  which 
on  each  side  have  their  longitudinal  muscles  upon  their  sulcar  faces, 
while  the  other  two,  situated  at  the  sulcar  surface,  have  these  muscles 
on  their  sulcular  faces.  Tentacles  simple,  usually  more  numerous  than 
the  mesenteries. 

Oenus  EDWARDSIA,  Quatrefages. 

With  the  characters  of  the  tribe. 

• 

I  do  not  consider  it  necessary  at  present  to  divide  the  Edwardsias 
which  we  know  into  two  genera,  as  Andres  ('83)  has  done,  much  less 
to  make  the  number  of  the  tentacles  the  feature  upon  which  to  base 
such  a  division,  since  this  is  a  character  liable,  to  judge  from  the  de- 
scriptions of  species  which  we  possess,  to  numerous  gradations.  When 
a  thorough  anatomical  study  has  been  made  of  a  number  of  dittbrent 
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species,  it  may  be  found  advantageous  to  make  a  division;  at  preaeut 
it  does  not  seem  advisable. 

1.  Ed'wardsia  intermedia,  sp.  nov. 

Plate  XIX,  Figs.  1-4. 

No.  704.    Station  2783.     Lat.  51?  02'  30"  S. ;  long.  74^  08'  30''  W.    Depth  122  fathoms. 
1  specimen. 

The  single  specimen  for  whieh  I  propose  the  above  name  was  strongly 
contracted,  the  entire  capitulum  being  introverted.  In  this  contracted 
condition  (PI.  xix,  Fig.  i.)  it  measured  1.7«"»  in  height,  and  its  greatest 
diameter  is  0.45«™. 

The  physa  is  rounded  and  translucent,  allowing  the  mesenteries  to 
show  through.  The  scapus  is  covered  by  a  thin,  brown,  chitin-hke 
"epidermis,"  resembling,  apparently,  that  covering  J5/.  Claparediiy  but 
unlike  it,  being  almost  smooth.  It  is  quite  translucent  and  consists  of 
two  layers  (PI.  xix,  Fig.  4) ;  on  the  outside  is  a  thin  layer  of  foreign  matter 
(/),  consisting  of  very  fine  sand  particles,  spicules,  etc.,  and  below  this 
a  cuticle-like  layer  {cu)  covering  the  ectoderm  (ec)  and  sending  here  and 
there  into  that  layer  prolongations  which  seemed  occasionally  to  unite 
with  the  mesogloBa.  The  arrangement  is  very  similar  indeed  to  what  I 
have  described  f6r  Zoanthtts  soeiatus  ('89),  though  it  is  not  so  certain 
in  this  case  that  the  cuticle  is  really  a  portion  of  the  mesoglcea.  The 
ectoderm  (PI.  xix.  Fig.  4,  ec)  consists  of  cells,  not  at  all  columnar,  as  is 
usually  the  case  in  the  Actinozoa,  and  shows  no  trace  of  either  gland 
cells  or  nematocysts. 

The  scapus  is  marked  by  eight  longitudinal  furrows,  corresponding 
to  the  insertions  of  the  mesenteries,  and  the  intervals  between  these 
furrows  are  occupied  by  numerous  irregularly  scattered  clear  spots, 
which  recall  the  tubercles  described  by  Andres  ('80)  and  Danielssen 
^90).  Their  structure  is,  however,  somewhat  different  from  what  these 
authors  have  described.  The  ectoderm  over  a  small  area  is  slightly 
thickened  and  projects  through  the  covering  investment,  but  no  nemato- 
cysts were  to  be  found  in  it.  The  transparent  appearance  which  is  so 
characteristic  of  the  tubercles  is  due  to  a  comparatively  large  oval  cavity 
in  the  mesoglcpa,  lying  below  the  tubercle  and  always  separated, 
apparently,  by  a  very  delicate  layer  from  the  ectoderm,  though  a  small 
collection  of  granules  and,  in  some  cases,  a  few  cells  are  to  be  found  in 
the  cavity.    (PI.  xix,  Fig.  4). 

In  transverse  sections  it  is  seen  that  a  portion  of  the  scapus  is  intro- 
verted as  well  as  the  entire  capitulum ;  sections  taken  at  a  little  more 
than  3™'"  from  the  upper  extremity  of  the  contracted  animal  show  the 
cuticular  investment  which  is  characteristic  of  the  scapus.  In  this  in- 
troverted region,  however,  the  layer  of  foreign  material  (PI.  xix,  Fig. 2,/) 
is  very  much  thicker  than  on  the  outer  surface  of  the  body,  and,  further- 
more, in  each  interval  between  the  insertions  of  two  mesenteries  a 
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fitroug  riclofe,  formed  principally  of  inesoghra,  ])rojects,  and   as  tlie 

capitaluin  is  approached  cavities  appear  in  the  ridge,  giving  it  in  cross- 
section  a  club-shaped  outline. 

The  capitnlum  is  apparently  very  short  and  is  destitute  of  any  in- 
vestment. The  number  of  the  tentacles  I  could  not  ascertain,  but  they 
seem  to  be  few,  perhaps  eight,  almost  certainly  not  more  than  sixteen. 
Tbey  project  down  into  the  stomatodieum  in  the  manner  described  by 
Qnatrefages  ('41). 

ThestomatodaBum  is  short  and  is  slung  by  the  eight  mesenteries,  whose 
mascnlature  has  the  usual  arrangement.  All  the  mesenteries  are  gono- 
phoric  and  possess  mesenterial  filaments.  Since  Andres  ('80)  has  stated 
that  in  E.  Claparedii  the  respiratory  portions  of  tlie  filament  are  wanting, 
I  may  state  that  in  the  species  here  described  they  are  unmistakeably 
present,  tbough  short.  The  bases  of  the  mesenteries  at  their  insertion 
into  the  column  wall  are  furnished  with  pinnately  arranged  muscle  proc- 
esses (PI.  xix^  Pig.  3  b  m).  The  longitudinal  muscles  are  strong,  resem- 
bling in  transverse  section  those  of  E,  tecta  iis  figured  by  Haddon  ('89). 

It  is  imx>ossible  to  identify  this  form  with  any  of  the  species  that 
have  been  described.  Within  recent  years  a  number  of  Edwanlsias 
from  deep  water  have  been  described  by  Moseley  ('77),  Marion  ('82), 
R.  Hertwig  ('88),  and  Danielsseri  ('00),  but  the  descriptions  are  not  in 
all  eases  sufficiently  detailed  to  permit  of  a  correct  idea  of  the  mor- 
phological characteristics.  The  structural  features  which  are  of  im- 
portance for  classificatory  purposes  seem  to  be  the  tubercles,  the  shape 
of  the  longitudinal  and  basal  muscles  of  the  mesenteries,  the  ])resence 
or  absence  of  longitudinal  ridges  on  the  column,  and,  what  is  probably 
of  less  importance,  the  number  and  arrangement  of  the  tentacles. 

E,  intermedia,  agrees,  as  already  stated,  with  E.  tecta  (Haddon,  '89) 
in  the  structure  of  the  longitudinal  muscles,  but  differs  from  it  in  pos- 
sessing tubercles  and  in  the  shape  of  the  basal  muscles  of  the  mesen- 
teries; it  approximates  E.  fusea  Danielssen  ('90)  in  the  number  of  the 
tabercles,  though  they  are  not  arranged  with  anything  like  tlie  regu- 
larity which  tliey  have  in  Danielssen's  figure,  and  in  addition  the  shape 
of  the  longitudinal  muscles  is  altogether  difl'erent ;  it  resembles  E,  car- 
nea  (Haddon,  '80)  in  the  possession  of  longitudinal  ridges  on  the 
capitulam  and  upper  part  of  the  scapus,  but  differs  from  it  altogether 
in  the  shax)e  of  both  longitudinal  and  basal  muscles. 

In  consequence  of  its  possessing  certain  of  the  characteristics  of  each 
of  these  three  species  I  have  named  the  form  here  described  E,  inter- 
media. 

Tribe  PROTACTINI^.* 

Anthozoa  with  twelve  primary  mesenteries,  of  which  eight  at  least 
are  perfect,  and  which  are  arranged  in  pairs,  the  longitudinal  mesenter- 
ies of  ea<:h  pair  being  on  the  faces  of  the  mesenteries  whi<th  are  turned 
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towards  the  iutramesenterial  8pa(*e,  except  in  the  case  of  two  pairs, 
the  directives,  situated  at  the  extremities  of  the  sagittal  axis  of  the 
stoinatoda^um,  whose  longitudinal  muscles  are  on  the  fiices  of  the  me- 
senteries which  look  towards  the  adjacent  intermesenterial  spaoe. 
In  addition  to  these  primary  mesenteries  secondary  mesenteries  are 
also  present;  of  these  there  may  be  one  on  each  side,  situated  in  the 
suhiulo-lateral  intermesenterial  space,  or  a  pair  on  each  side  in  the 
same  intermesenterial  space,  or  two  pairs  on  each  side  in  the  sulculo- 
lateral  and  lateral  intermesenterial  spaces.  The  development  of  the 
mesenteries  is  upon  a  bilateral  plan. 

GeuuB  ORACTI8,  gen.  no  v. 

Protaetinise  with  twenty  mesenteries,  twelve  of  which  are  primary, 
and  two  pairs  on  each  side,  in  the  sulculo-lateral  and  lateral  interme- 
senterial chambers  respectively,  secondary.  Only  the  eight  primary 
mesenteries  corresponding  to  the  Edwardsia  mesenteries,  are  perfect, 
gonophoric,  and  provided*  with  mesenterial  filaments. 

2.  Oractis  Diomedeae,  sp.  no  v. 

Plate  xix,Fig8.  5-8;  Plate  xx,  Figs.  9-11. 

No.  727.     Station  2839.     Lat.  3:3^  08'  N. ;   long.   118-^  40'  W.     Depth,  414  fathoms. 
Several  specimens. 

All  the  specimens  are  contracted  extensively  (PL  xix.  Figs.  5  and  6), 
and  measure  in  this  condition  5  to  8"'"^  in  height  and  10  to  IS*""*  in 
diameter.  The  base  and  column  are  colorless  and  translucent,  allow- 
ing the  internal  organs  to  show  through,  but  sections  show  that  the 
disc  and  tentacles  have  yellow  pigment  granules  in  tlteir  ectoderm,  and 
probably  in  the  living  condition  they  had  a  more  or  less  decided  yellow 
color. 

The  base  is  more  or  less  rounded  (PI.  xix.  Fig.  5)  and  passes  directly 
into  the  column,  there  being  no  limbus.  The  column  is  marked  by 
twenty  longitudinal  grooves  corresponding  to  the  insertions  of  the 
mesenteries.  At  the  summit  of  the  contracted  animal  ten  tubercle-like 
processes  can  be  seen  surrounding  the  entrance  into  the  cavity  con- 
taining the  contracted  tentacles,  and  in  sections  these  tubercles  may 
be  seen  (PI.  xx.  Fig.  11,  tu)  to  be  due  to  thickenings  of  the  mesoglcea. 
In  some  of  the  specimens  they  appear  to  be  infolded  along  with  the 
tentacles.  The  ectoderm  of  the  column  wall  has  entirely  dJ8ai)peared. 
The  mesoglcea  is  thin,  and  more  or  less  fibrillar  in  structure  with  com- 
paratively few  cells.  The  sphincter  muscle  is  of  the  diffuse  type  (PI. 
XX,  Fig.  11.),  its  mesogheal  processes  being  long  and  numerous,  so 
that  a  fairly  strong  muscle  is  produced. 

The  tentacles  appear  to  be  ten  in  luimber.  They  are  rather  slwrt, 
cylindrical,  obtuse.  In  transverse  sections  it  is  seen  that  their  longi- 
tudinal muscles  are  contined  to  the  ectoderm,  and  for  the  most  part  are 
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of  moderate  strength,  but  towards  the  base  two  regions  are  to  be  found 
npou  the  outer  surface  of  the  tentacle  wliere  the  muscle  processes  reach 
an  excessive  development  (PI.  xix,  Fig.  7.)  In  sections  which  pass 
through  the  point  of  origin  of  the  tentacles,  just  where  they  arise 
from  the  disc  (PI.  xx,  Fig.  10),  it  can  be  seen  that  these  two  muscle 
hnndles  {m)  are  continued  upon  the  disc,  forming  strong  muscles  lying 
immediately  over  the  mesenteries,  one  bundle  of  each  tentacle  coming 
from  the  mesogloea  over  each  of  the  mesenteries  which  limit  the  in- 
tramesenterial  space  to  which  the  tentacle  belongs.  These  muscle  bun- 
dles are  not,  hgwever,  continued  to  any  extent  upon  the  disc  towards 
the  mouth  opening,  but  appear  to  be  confined  to  the  ])eripheral  region 
where  the  tentacles  arise. 

Tlie  stomatodaeum  (PI.  xix,  Fig.  St)  is  rather  short,  and  has  only  one 
siphonoglyphe  which  is  deep,  its  mesogkea  being  much  thicker  than  it 
is  elsewhere  on  the  stpmatodeum.  The  remainder  of  that  structure  is 
marked  by  six  longitudinal  ridges,  each  of  which  corresponds  to  the 
insertion  of  a  mesentery. 

As  is  indicated  by  the  furrows  of  the  exterior  of  the  column  there 
are  twenty  mesenteries.  Eight  of  them  are  perfect,  gonophoric,  and 
provided  with  mesenterial  filaments,  while  the  remaining  twelve  are  im- 
perfect, sterile,  and  destitute  of  filaments.  The  arrangement  of  the 
mesenteries  is  exceedingly  interesting  (PI.  xix.  Fig.  8).  There  are  two 
pairs  of  directives,  having  the  characteristic  arrangement  of  the  longi- 
tudinal muscles;  that  pair  (III)  which  is  attached  to  the  siphonoglyphe 
marks  the  sulcar  surfiice  of  the  body.  On  each  side  of  the  sulcar 
directives  is  an  imperfect  mesentery  (V)  with  its  longitudinal  muscle 
upon  its  sulcular  surface,  and  succeeding  this  conies  a  perfe(»t  mesen- 
tery (I)  forming  with  the  imperfect  one  a.  pair.  Then  follow  a  pair  of 
imperfect  mesenteries  (VIII),  then  a  pair  formed  by  a  sulcar  imperfect 
(VI)  and  a  sulcular  perfect  mesentery  (II),  then  a  pair  of  imperfect  mes. 
enterics  (VII),  and  finally  the  sulcular  directives. 

It  must  be  stated  that  the  figure  I  have  given  is  to  a  certain  extent 
diagrammatic,  inasmuch  as  in  a  section  through  the  stoniatoda^nm  the 
longitudinal  muscles  of  the  imperfect  mesenteries  could  not  be  readily 
^ade  out,  while  further  up  the  cohimn,  in  sections  which  passed  through 
tlie  column  and  disc,  they  were  well  developed.  I  have  represented 
therefore  the  arrangement  as  regards  the  perfectness  or  imperfectness 
of  the  mesenteries  as  seen  in  a  section  passing  through  tlie  stoina- 
todaeum,  but  the  musculature  as  seen  in  sections  passing  through  the 
colamn  and  disc.  * 

The  longitudinal  nmscles  are  not  strrjng,  and  in  the  perfect  mesen- 
teries fK*cupy  the  gieater  part  of  the  surfai'C  (PI.  xx,  Fig.  0).  The 
endoilerm  of  the  mesenteries  presents  a  rather  i)eculiar  vacuolated  aj)- 
pearance,  reminding  one  of  the  structure  which  it  presents  in  (JerianthuH, 
The  mesenterial  filaments  which  are  developed  only  on  the  eight  per- 
fect mesenteries  appear  to  lack  the  "  Fliihmerstreifen  "  but  I  can  not  be 
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certain  that  they  are  really  absent.  The  contraction  of  the  specimens 
renders  it  difficult  to  understand  the  exact  structure  of  the  filaments. 
The  ova  are  large  and  contain  a  considerable  amount  of  food-yolk. 

The  significance  of  the  arrangement  of  the  mesenteries  of  this  form 
I  have  elsewhere  pointed  out  ('91).  The  eight  perfect  mesenteries 
evidently  correspond  to  the  eight  Edwardsia  mesenteries;  the  imper- 
fect mesenteries  which  form  pairs  with  adjacent  perfect  ones  (I  and  II), 
are  evidently  the  mesenteries  which  convert  the  octameral  into  the 
dodecameral  condition  with  paired  mesenteries.  The  imperfect  pairs 
VII  and  VIII  are  secondary  mesenteries  and  arise  in  ]3airs  in  the  two 
intermesenterial  chambers  nearest  the  sulcular  directives. 

If  we  omit  pair  viii  we  have  the  arrangement  which  occurs  in  Oonac- 
tinia  (Blochmanu  and  Uilger,  ■SS)^  and  if  the  sulcular  member  of 
pair  VII  be  omitted  the  condition  obtaining  in  8eytophoru8  (Sertwig, 
'82)  will  appear.  It  seems  that  these  two  forms,  together  with  Oractis^ 
represent  three  links  in  the  chain  by  which  the  ancestor  with  twelve 
mesenteries,  all  of  which  arose  singly  and  bilaterally,  becomes  con- 
verted into  the  Hexactiniie,  in  which  the  muscles  arise  in  pairs  and 
radially.  In  Scytophortis  the  original  method  of  formation  is  earned 
over  into  the  formation  of  the  single  secondary  mesentery.  In  Oonac- 
tinia  the  paired  mode  of  formation  is  beginning,  in  Ovaritis  it  is 
thoroughly  established,  but  in  both  these  forms  the  bilateral  mode  still 
holds.    Finally,  in  Halcampa  the  mesenteries  arise  in  pairs  and  radially. 

It  will  not  be  necessary  to  enter  into  the  details  of  this  idea  here, 
since  it  has  been  treated  of  elsewhere  in  connection  with  some  other 
facts  ('91a).  It  may  be  well,  however,  to  point  out  that  there  is  embryo- 
logical  evidence  to  show  that  the  secondary  mesenteries  of  the  Hexac- 
tiniaB  make  their  appearance  in  the  sulculo-lateral  chambers  earlier 
than  in  the  others,  and  those  of  the  lateral  chambers  develop  before 
those  of  the  sulco-lateral  ones  (Dixon,  '89),  a  succession  which  exactly 
corresponds  with  the  phylogenetic  development  seen  in  the  Protac- 
tiniaB. 

Tribe  HEXACTINIiE. 

Actinozoa  with  six,  eight,  or  ten  pairs  of  perfect  mesenteries,  which* 
form  a  principal  cycle,  and  to  which  may  be  added  a  varying  number 
of  additional  cycles,  perfect  or  imperfect,  the  mesenteries  of  which 
develop  in  pairs  and  radially,  appearing  almost  simultaneously  in  all 
the  intermesenterial  spaces.  The  longitudinal  muscles  of  each  pair 
are  ^n  the  faces  which  look  towards  the  intramesenterial  spaces,  except 
in  the  case  of  two  (occasionally  one)  pairs,  the  directives,  which  are 
attached  to  the  two  (occasionally  one)  siphonoglyphes,  and  whose  longi- 
tudinal muscles  are  on  the  faces  which  are  turned  towards  the  adjacent 
intermesenterial  spaces. 

The  above  definition  diflfers  considerably  from  that  given  by  Hertwig 
('82),  who  founded  the  tribe.    This  results  from  the  fact  that  I  include 
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witlim  it  not  only  hexameroas  forms,  but  also  octamerous  and  decam- 
erous  Actinians.  In  other  words,  I  fuse  with  the  original  Hexactinise 
Hertwig's  tribe  Paractinife,  which  is  altogether  artificial  and  unnece^- 
aary.  My  reasons  for  this  opinion  have  been  given  at  length  elsewhere 
and  need  not  be  repeated  ('89,  '91). 

Onler  ACTININ.^,  Andrea. 

HexactinisB  in  which  the  tentacles  are  arranged  in  cycles,  only  a  sin- 
gle tentacle  communicating  with  each  endoccel. 

Family  HAfcOAMPID.E. 

Actininae  with  a  small  number  ot  mesenteries,  six,  ten,  or  twelve  pairs 
being  all  that  are  present;  longitudinal  muscle  pennons  narrow,  but 
strong;  no  special  sphincter  muscle ;  conchula  present  or  absent;  base 
usually  rounded  and  vesi<'ular. 

In  his  monograph,  Andres  ('8,'5)  divided  the  family  llyanthidap,  which 
had  been  previously  limited  by  the  exclusion  of  the  Cerianthcfe  and 
Edwardsiae,  into  three  distinct  families,  or,  as  he  termed  them,  sub- 
families. One  of  these,  the  Halcampidae,  contained  the  genus  Halcampay 
the  Ilyanthidae  included  only  the  genus  Ilyanthus,  while  for  those  forms 
which  XK>ssessed  a  conchula  the  family  Siphonactinidae  was  established. 

A  more  recent  author,  Hiuldou  ('89),  seems  to  regard  this  last  fam- 
ily with  uncertainty.  At  all  events  he  removes  from  it  and  associates 
with  the  Halcampidae  the  genus  Peachia,  recognizing,  however,  the 
the  possible  necessity  for  the  establishment  of  a  separate  family  for  it. 

The  uncertainties  which  interfere  with  the  delimitation  of  the  family 
HalcampidsB  are  mainly  two.    Are  forms  which  possess  a  conchula  to 
be  associated  with  others  which  do  not  have  this  structure,  but  whose 
mesenterial  arrangement  is  similar!    And  are  decamerous  to  be  asso- 
ciated with  hexamerous  forms!    I  believe  that  both  these  questions 
should  be  answered  affirmatively.    The  forms  belonging  to  the  family 
Siphonactinidse,  so  far  as  they  are  known,  agree  in  certain  important 
features,  viz,  in  the  usual  absence  of  an  adherent  base,  the  absence  of 
a  sphincter,  the  small  number  of  mesenteries,  and  the  strong  though 
narrow  longitudinal  muscles,  with  the  members  of  tlic  genus  Ilalcampa^ 
and  differ  from  them  only  in  the  possession  of  a  conchula,  a  structure 
of  probably  comparatively  little  morphological  importance.    As  regards 
the  arrangement  of  the  mesenteries,  even  if  we  separate  the  forms  with 
a  conchula  from  those  without  it,  it  will  be  necessary  to  associate 
together  hexamerous  and  decamerous  species,  unless  we  wish  to  multi- 
ply 6imilies  beyond  convenience  and  necessity.    Halcampa  cndromitatay 
etc.,  are  hexamerous,  and  If.producta  is  dei'.amerous  among  the  Halcamp- 
idae;  and  among  conchula-bearing  forms  Peachia  ha«tata  is  decamerous, 
while  Bicidium  parasiticum  is  hexamerous,  possessing  twelve  pairs  of 
iDeaenteries, 
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•  I  think  that  the  purposes  of  classification  will  be  better  served  by 
uniting  these  and  Himilar  forms  into  a  single  family,  for  which  the  name 
Halcampidiv,  already  used  in  this  sense  by  Haddon  ('89),  may  be 
employed,  and  to  recognize  in  this  family  several  genera.  The  genus 
Ilalcampa  seems  to  be  well  characterized  by  its  hexamerism  and  the 
distinction  into  capitulum,  scapus,  and  physa.  H.  productaj  of  the  east 
coast  of  North  America,  and  If.  capennis  Verr.,  H,  hreHcomis  (Stimp- 
son),  and  //.  Stimpsonii  Verrill  ('(>5),  decamerous  forms,  may  be 
referred  to  another  genus,  though  probably  it  will  be  well  to  separate 
i/.  producta  from  the  other  three  and  refer  it  to  a  separate  genus.  The 
form  described  by  Jourdan  ('80)^  as  Ilyanthus  Mazeli  seems  to  be 
closely  related,  and  i/.  produvta  may  be  referred  with  it  to  the  genus 
Eloactis  proposed  by  Andres  ('8.3). 

In  addition  to  these  three  genera,  since  Andres'  genus  HalcampeWi 
and  Danielssen's  Halcampoides  ('90)  do  not  seem  nece^ssary,  there  will 
be  of  the  conchula- bearing  forms  Penchia^  which  is  decamerous,  and 
Bicidium^  which  is  hexamerous.  The  genus  ActinopHh^  which  is  asso 
ciated  with  these  two  genera  by  Andres,  presents  certain  external 
characters  which  make  one  hesitate  somewhat  to  ret^iin  it  in  the  group. 
Until  an  anatomical  study  of  it  has  been  made  it  will  probably  be  as 
well  to  leave  it  where  it  is. 

Among  the  u4 /6a^ro««  material  I  fiml  two  species  which  may  be  re- 
ferred to  the  family  thus  emended.  One  of  these  is  a  Pecichia;  the 
other  must,  I  think,  be  referred  to  a  new  genus  related  to  ffaJeampa 
or  Eloactin. 

Genus  HAIiCURIAS,  gen.  nov. 

Halcampidje  with  an  adherent  base;  column  cylindrical;  tentacles 
numerous  and  short;  tt^i  pairs  of  mesenteries,  all  of  which  are  perfect, 
though  four  jiairs  situated  in  the  sulco-lateral  and  lateral  intermesen- 
terial  spaces  are  less  extensively  developed  than  the  other  six.  No  con- 
chula. 

fl 

3.  Halcuriaa  pilatus^  Bp.  nov. 

VUite  XX,  Figs.  12-13.     Plato  xxi.  Figs.  14-15. 

Nos.  708,709.     Station,  2785.     Lat.,  48- 09' S. ;  long.,  74-^  36' W.     Depth,  449  fathoms. 
Three  specimens. 

The  base  is  flat  and  adherent,  one  of  the  specimens  being  seated 
upon  a  piece  of  dead  coral.  'The  column  (PI.  xx.  Fig.  12)  is  cylindrical, 
much  wrinkled  from  contraction,  but  apparently  i)()ssessing  no  warts 
or  tubercles.  It  measures  2.3'-'"  in  height,  while  its  diameter  at  the 
base  is  2'^''*.  Slight  indications  of  longitudinal  bands  of  color  can  be 
perceived,  but  they  are  exceedingly  obscure  and  could  not  be  discovered 
on  all  the  specimens. 

The  margin  is  smooth  aiid  forms  a  very  distinct  parapet  around  the 
bases  of  the  tentacles.  These  are  numerous,  amounting  to  about 
seventy  in  one  specimen  in  which  they  were  counted,  q^ii^are  arranged 
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in  aboat  three  cycles.    They  are  simple,  cylindrical  and  taper  to  a  point; 

and  cover  almost  the  entire  disk.    There  being  no  special  sphincter 
mascle,  the  tentacles  are  not  covered  in  contraction. 

There  is  no  conchula,  and  only  one  siphonoglyphe,  which  is  neither 
very  deep  nor  well  defined.  The  surface  of  the  stomatodaeum  possesses 
namerous  ridges,  which  are  high  (PI.  xxi,  Fig.  14,  sL)  and  may  bifurcate 
at  the  extremity  or  give  off  secondary  ridges.  They  are  more  numer- 
ous than  the  mesenteries,  and  do  not  seem  to  stand  in  any  very 
definite  relation  to  them.  The  mesenteries  are  twenty  in  number. 
They  are  arranged  in  pairs,  two  of  the  pairs  being  directives,  and  are 
all  perfect.  Below,  however,  it  is  seen  that  four  of  the  pairs,  as  in 
P€a4*hiaj  are  much  narrower  than  the  other  six,  these  narrow  pairs  being 
situated  in  the  sulco-lateral  and  lateral  intermesenterial  spaces.  The 
mesenteries  are  thin;  at  the  base  there  are  pinnately  arranged  muscle 
processes  (PI.  xx.  Fig.  13,  &w.),  and  separated  from  these  by  a  region  in 
which  the  mesentery  is  exceedingly  thin  are  the  longitudinal  muscles. 
These  are  very  strong  (PI.  xx,  Fig.  13),  but  at  the  same  time  narrow, 
forming  a  strong  protuberance  upon  the  surface  of  the  mesentery. 
Above,  however,  they  widen  out  (PI.  xxi,  Fig.  14)  and  the  processes  are 
not  so  high. 

All  the  mesenteries  bear  reproductive  organs. 

There  are  a  few  points  in  the  histology  of  this  species  which  are  iuter- 
estlng.  The  mesogtoa  is  fibrillar,  especially  towards  its  inner  surface, 
and  contains  very  numerous  cells.  It  is  in  the  ectoderm  however,  that 
the  most  interesting  peculiarities  appear.  The  ectoderm  of  the  column 
wall  is  high  and  contains,  as  usual,  many  gland  cells.  In  addition  to.  tlie 
usual  elements,  however,  it  also  contains  numerous  nematocysts  (PL  xxi, 
Fig.  15,  n)  lying  in  its  outer  portion,  sometimes  very  closely  crowded 
together.  Immediately  external  to  and  resting  uj^on  the  mesoghea, 
roundish  bodies— or,  rather,  bodies  appearing  round  in  cross-section 
(mf.) — which  stain  somewhat  deeply,  can  be  perceived.  These  seem  to 
be  muscle  fibres,  having  a  longitudinal  direction.  They  have  all  the 
appearance  of  muscle  fibres,  but  I  was  not  able  *  to  render  their  nature 
certain  by  the  study  of  maceration  preparations.  Futher  evidence  for 
their  mnscular  nature  is,  however,  to  be  found  in  the  presence,  exte- 
rior to  them,  of  a  thin  layer  of  fibrillar  having  all  the  appearance  of  a 
nerve  layer. 

Longitudinal  muscles  and  a  nerve  layer  are,  as  a  rule,  absent  in  the  col- 
umn wall  of  the  Hexactinisej  but,  on  the  other  hand,  are  well  developed 
in  the  Cerlanthete,  and  it  seems  probable  that  the  more  primitive  Actino- 
zoa  likewise  possessed  them.  Hitherto  they  have  been  found"  among 
the  HexactinisB  only  in  Gorynactwf  spf  and  Goralliniorphu4t  obtectus^  in 
which  forms  they  have  been  described  by  Hertwig  ('88).  The  fibres 
of  Halcurias  resemble  those  of  Oorallimorphus  in  being  poorly  developed, 

and  are  apparently  fewer  in  number,    In  Corynactisf  pn  the  other 

hand,  they  seem  to  r^q^h  a*  fair  4©gFe^  Pf  development, 
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A  few  words  are  necessary  regarding  tbe  afSnities  of  this  fonn.  It 
differs  from  all  other  genera  of  the  Halcampidde  by  its  adherent  base 
and  by  the  large  namber  of  tentacles  which  it  possesses.  Actin4}p8i$ 
possesses  the  same  characteristics,  although  the  tentacles  are  much 
longer  in  proportion,  but  differs  in  having  a  conchula.  There  is  reason 
to  doubt,  however,  whether  Actinopsis  can  be  referred  to  this  family. 
Among  the  members  of  the  family,  however,  indications  of  an  adherent 
base  are  found,  as  in  Eloactis  prodncta^  and  the  importance  of  this  char- 
acter seems  to  be  far  outweighed  by  the  small  number  of  the  mesen- 
teries and  the  structure  of  their  muscles.  It  seems  tolerably  certain 
that  the  Halcampids  are  the  simplest  and  probably  the  most  primitive 
of  the  Hexactiniae,  and  the  presence  of  longitudinal  muscle  fibers  m 
the  ectoderm  of  the  column  wall  of  Halcurias  is  a  primitive  character- 
istic. I  think,  on  the  whole,  that  it  is  to  be  regarded  as  much  more 
nearly  related  to'  the  Halcampids  than  to  any  other  family  of  Hex- 
actinisB. 

GeniLB  PBACHIA,  GoBse. 

HalcampidsB,  with  rather  short  tentacles,  few  in  number;  with  four 
pairs  of  narrow  sterile  mesenteries,  situated  in  the  lateral  and  sulco- 
lateral  intermesenterial  spaces,  and  six  pairs  of  perfect  fertile  mesen- 
teries; and  with  a  single  deep  siphonoglyphe.  Longitudinal  muscles 
of  the  mesenteries  strong.     Conchula  present. 

Gosse  ('55)  instituted  this  genus  for  the  reception  of  P.  hastata  and 
Halcampa  vhrymnthellum^  later  on,  however  ('58),  removing  the  latter 
form  to  the  genus  to  which  it  is  now  universally  assigned.  Andres 
('83)  employs,  instead  of  Gosse's  name,  that  proposed  by  Keren  and 
Danielssen  ('66),  Siphonaciinia^hvit  the  term  proposed  by  Gosse  has  un- 
doubtedly the  priority,  as  Haddon  points  out  ('84).  In  his  revision  of 
the  British  Actiniae,  Haddon  ('89)  gives  a  definition  of  the  genus  some- 
what more  precise  than  that  given  above,  including  certain  peculiarities 
which  seem  likely  to  x^rove  specific  rather  than  generic.  If  they  are  re- 
tained the  form  described  below  and  Siphonactinia  Boeckii  would  be  ex- 
cluded from  the  genus,  to  which  they  seem  naturally  referable.  Eather 
than  establish  a  new  genus  for  their  reeeption,  I  prefer  to  extend 
somewhat  the  limitations  of  the  genus  Peachia. 

4.  Peachia  koreni,  sp.  nov. 

PI.  XXI,  Fig.  16. 

No.  954.    station,  2764.    Lat. ,  36^  42'  S.,  long.,  56^  23'  W.    Depth,  Hi  fathoms.    One 
specimen. 

Tlie  single  specimen  of  this  species  (PI.  xxi,  Fig.  16),  which  I  dedicate 
to  Prof.  Koren,  to  whom,  in  collaboration  with  Prof.  Danielssen,  we  owe 
the  Fauna  Litoralis  Norvegice,  is  evidently  closely  I'elated  to  P.  (Siphon' 
actinia)  Boeckii  ( Kor.  et  Dan.).  I  regret  that  I  can  not  give  as  complete 
a  description  of  it  as  I  should  like  to  do,  owing  to  a  disinclipatioo  to 
mutilate  the  sole  example  obtained,  ^  ^^^^  ^  GooqIc 
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The  base  does  not  seem  to  have  been  adherent,  but  it  i.s  somewhat 
matilated,  so  that  it  is  not  possible  to  be  certain  of  this.  No  distinction, 
however,  into  capitulum,  soapus,  and  physa  is  possible.  The  column 
is  considerably  wrinkled  by  contraction  and  shows  no  trace  of  tubercles 
or  warts,  and  is  not  covered  with  foreign  substances.  Toward  its 
lower  part  longitudinal  grooves,  marking  the  insertions  of  the  mesen- 
teries, are  to  be  seen,  but  they  can  not  be  traced  upward  toward  the 
margin  for  any  distance.  The  height  of  the  column  is  l.l^""  and  its 
diameter  0.8*'". 

The  margin  is  simple,  and  in  the  contracted  specimen  covers  the  bases 
of  the  tentacles.  These  are  only  eight  in  number  and  are  short  and 
stout. 

The  conchula,  formed  by  the  prolongation  of  the  lips  of  tlie  single 
siphonoglyphe,  is  as  long  as  the  tentacles.  On  each  side  of  the  main 
portion  of  the  conchula  is  a  lobe  rising  only  to  about  half  the  height 
of  the  former,  and  at  the  sulcular  extremity  of  the  mouth  is  a  still 
smaller  unpaired  lobe. 

By  cutting  across  the  column  until  it  was  almost  divided  I  was  able 
to  ascertain  the  arrangement  and  number  of  the  mesenteries  without 
appreciably  mutilating  the  specimen.  There  is  only  one  siphonoglyphe, 
which  is  long  and  deep,  with  thick  and  firm  walls,  almost  cartilaginous 
in  their  consistency.  The  mesenteries  are  twenty  in  number,  arranged 
in  ten  pairs;  two  of  these  are  directives,  and  in  addition  to  these  there 
are  four  other  perfect  pairs  of  about  equal  width,  makii\g  altogether  a 
principal  cycle  of  six  pairs  of  mesenteries.  The  remaining  four  pairs 
are  imperfect  and  much  narrower,  and  are  situated  in  the  sulco-lateral 
and  lateral  intermesenterial  spaces.  The  longitudinal  muscles  are 
strong. 

The  arrangement  of  the  mesenteries  is  the  same  as  that  found  in 
Peackia  hastata^  but,  as  already  stated,  the  general  appearance  of  the 
animal,  the  form  of  its  tentacles,  and  the  possession  of  a  well-devel- 
oped conchula  bring  it  very  close  to  P.  (Siphonactmia)  BceckiL  Whether 
the  latter  has  also  ten  pairs  of  mesenteries  remains  to  be  seen.  It  has 
twelve  tentacles,  which  would  lead  one  to  suppose  that  it  was  hexani- 
erous,  but  the  species  here  described  shows,  as  does  also  Peaehia  has- 
tata  with  twelve  tentt^cles,  how  little  can  be  ascertained  as  to  the  num- 
ber of  the  mesenteries  from  the  number  of  the  tentacles.  It  is  possible 
that  the  specimen  of  P.  Koreni  examined  was  young  and  had  not  de 
veloped  its  full  quota  of  tentacles.  I  can  not  make  any  statements  with 
regard  to  the  presence  or  absence  of  reproductive  elements,  not  having 
made  microscopical  preparations  of  the  mesenteries. 

I  think,  however,  that  there  can  be  no  doubt  as  to  the  specific  dis- 
tinctness of  this  species  from  that  obtained  on  the  Norwegian  coast. 
The  form  of  the  conchula  is  entirely  ditterent,  a  fact  in  itself  sufficient, 
in  the  present  state  of  our  knowledge  of  the  anatomy  of  the  conchula 
belling  Halcampid^e,  to  warrant  the  establishment  of  a  distinct  species. 
Proc.  N.  M.  93 10  ^  I 
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Family  ANTHEADJE. 

The  limitations  of  this  family  proposed  by  R.  Hertwig  (^82)  seem  sat- 
isfactory and  will  be  adopted  here. 


Ctonns  ACTINIA,  Linn. 

It  seems  doubtful  whether  such  definitions  as  Andres  ('83)  proposes 
can  be  maintained  for  the  i^enera  Actinia  and  Anemonia.  It  may  be, 
perhaps,  better  to  unite  all  the  forms  of  these  genera  which  possess 
acrorhagi  under  the  genus  Actinia^  Iciiving  those  destitute  of  such 
structures  and  without  a  distinct  collar  and  fosse  in  the  genus  Anemo- 
nwi. 

5.  Actinia  infecunda,  uom.  nov. 

Plate  XXI,  Fig.  17. 

Synonym:  Comaciis Jlagelliferay  Hert.  (non-Dana). 
Noa.  957, 1739,  Abrolhos  Islands.    Two  specimens. 

The  resemblance  of  these  forms  to  that  described  by  Hertwig  as 
Conuictis  fla^ellifera  is  very  great,  and  it  seems  almost  certain  that  they 
are  identical  with  it.  They  are  somewhat  smaller,  measuring  0.25*^™  in 
height,  with  a  diameter  at  the  base  of  0.5*=™,  and  at  the  margin  of  0.7*=". 
The  sphincter  muscle  diflfers  from  the  figure  given  by  Hertwig  ('82) 
only  in  being  a  little  broader,  and  the  radial  muscles  of  the  disk  have 
the  Cerianthan  appearance  which  Hertwig  mentions.  The  siphono- 
glyphes  are  not  well  defined  though  easily  made  out  in  sections,  and 
have  as  usual  directive  mesenteries  connected  with  them. 

All  the  mesenteries  appear  to  be  perfect,  though  the  youngest  cycle 
are  clearly  marked  out  in  sections  below  the  middle  of  the  stomato- 
dsBum  by  being  much  narrower  than  the  mesenteries  of  the  other  cycles, 
all  of  which  are  about  the  same  width,  so  that  a  pair  of  broad  mesen- 
teries alternates  regularly  with  a  narrow  pair.  I  found  indications  of 
reproductive  organs,  but  the  ova  were  few  in  number,  though  fairly 
large,  and  appeared  to  occur  in  a  few  of  the  larger  perfect  mesenteries. 
Hertwig  did  not  succeed  in  finding  reproductive  elements  iu  the  speci- 
men he  examined,  and  considered  it  therefore  to  be  immature.  Since, 
however,  the  specimens  which  I  have  studied  possess  ova  and  yet  are 
smaller  than  Hertwig's  specimen  it  seems  probable  that  the  latter  is  to 
be  considered  mature. 

One  interesting  histological  peculiarity  I  have  observed  in  this  form 
may  be  mentioned.  It  is  in  connection  with  tlie  structure  of  the  upper 
part  of  the  mesenterial  filaments.  The  mesogkea  havS  as  a  rule  only  a 
few  scattered  ceils,  but  in  the  processes  which  support  the  median  and 
lateral  i>ortions  of  the  filament  in  its  upper  part  the  cells  become  ex- 
ceedingly numerous,  closely  packed  together  in  the  thickened  niesoglcBa. 
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(PI.  XXI,  Fijr.  17,  wi</).    I  have  not  met  with  such  an  arrangement  in 
any  other  forms,  and  it  forms  a  very  striking  peculiarity. 

As  already  stated  there  seems  little  room  for  doubt  but  tliat  tlus 
species  is  the  same  as  that  described  by  Hertwig  as  Comaviifi  flarirl- 
lifera.  Tlie  external  appearance  is  the  same  and  the  anatomical  pe- 
culiarities are  so  similar  that  I  do  not  believe  a  separaticm  of  them 
would  be  justifiable.  Nevertheless,  I  have  not  followed  Hertwig  in 
his  identification  of  the  form.  It  was  with  some  hesitation  that  he 
associated  his  form  with  Dana's  Actinia  fiafjeUi/era,  recognizing  the 
great  difference  between  his  specimen  and  the  figure  given  by  Dana 
('46).  He  regarded  Verrill's  account  ('66)  of  the  alcoholic  specimens  as 
furnishing  a  reconciliation  of  the  discrepancies,  notwithstanding  the 
paucity  of  the  fact«  which  Verrill  contributed.  Johnson  ('(51)  has, 
however,  studied  the  sea  anemones  of  the  region  where  Dana's  form 
was  collected,  namely,  Madeira,  and  convinced  himself  that  it  was  in 
reality  identical  with  the  common  European  Anrmonia  snlcalaj  which 
view  is  acceptcMl  by  Andres.  For  this  reason  it  seems  advisable  to 
separate  Hertwig's  ComactiH  under  a  new  name. 

Geuii8  A.NEMONIA.  Rissn. 

6.  Anemonia  variabiliB,  8]>.  no  v. 

(See  Appi'iidix  P.) 

PlaU'  XXI,  Fi;,'fi.  18,  U>. 

No«.  694, 1362.     StatioD,  276S.     Lat.,  42*^  24'  S. ;  loii«.,  61    38'  :W  W.     Pepth,  43  fath- 
oms.    NnmeToue  specimens. 

The  numerous  specimens  (PI.  xxi,  Fig.  18)  were  for  the  most  jiart  only 
partially  coutra<*ted,  and  measured  in  this<'ondition  0.5  to  0.7* '"  in  heigiit 
and  0.5  to  1*^"*  in  diameter  at  tiie  base.  They  wen*  seated  u]K)n  sponges 
or  occasionally  \\\>o\\  Tubulariaii  stems,  the  base  of  the  Actinians  in  the 
latter  ca.ses  surrounding  the  stem. 

The  column  is  somewhat  wider  at  the  base  than  higlier  up  and  has 
therefore  a  slightly  conical  shape.  The  ectoderm  for  the  most  part 
has  been  macerated  away,  leaving  the  slightly  translucent  mesoghea 
exposed,  and  allowing  the  insertions  of  the  mesenteries  to  be  seen 
through  the  Avail  as  fine  longitudinal  stria*.  The  mesoghea  is  com- 
paratively thin  and  almost  perfectly  homogeneous,  containing  very  few 
mesoglceal  cells.    No  V(»rru<  je  or  acrorhagi  are  pres(Mit. 

The  tentacles  are  short  and  numerous,  usually  approaching  one  hun- 
dred,butvarying  in  number  in  the  various  specimens.  Onetentaclec<mi- 
munic^tes  with  each  exo — and  each  endoccel,  and  their  number  depends 
upon  the  number  of  mesenteries  present  in  any  one  individual.  In  the 
majority  of  cases  they  are  completely  exposed,  the  sphincter  nniscle  of 
tlic  column  being  cndoilermal  and  difll'use  and  very  weakly  developed, 
as  is  the  case  with  the  general  musculatun*  throughout  the  body.    The 
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ectodermal  muscles  of  the  tentacles  and  disk  form  a  simple  layer,  the 
mesoglcea  not  being  raised  into  supporting  processes. 

The  stomatodieum  is  elongated,  but  without  well-marked  siphono- 
glyphes.  Its  ectodermal  lining  is  thrown  into  A^ery  pronounced  folds, 
supported  by  delicate  though  high  longitddinal  ridges  of  mesogloea 
(PL  XXI,  Fig.  19). 

The  mesenteries  are  irregular  in  number.  In  sections  of  three  speci- 
mens, for  example,  there  were  respectively  28,  33,  and  36  pairs.  As  a 
•rule  a  perfect  and  an  imperfect  pair  alternate,  but  this  arrangement  is 
not  infrequently  interrupted  by  the  succession  of  two  pairs  of  perfect 
ones,  or  of  three  or  two  pairs  of  imperfect  ones.  There  are  two  pairs  of 
directive  mesenteries,  and  the  number  of  mesenteries  intervening  be- 
tween them  on  each  side  is  usually  the  same,  though  there  are  excep- 
tions to  this  rule.  In  the  specimen  of  Avhich  a  section  is  figured  on  PI. 
XXI,  Fig.  19,  it  will  be  seen  that  only  eleven  pairs  of  mesenteries  inter- 
vene between  the  two  directives  (7>)  on  one  side,  while  there  are  as 
many  as  twenty -one  on  the  other  side.  This  section  represents  the  con- 
dition as  seen  towards  the  level  of  the  lower  extremity  of  the  stomato- 
dseum.  Higher  up  two  pairs  of  mesenteiie  vare  to  be  found  which  are 
not  represented  at  the  level  figured,  an<l  these  increase  the  number  of 
mesenterial  pairs  of  one  side  of  the  body  to  fourteen — i*.  c,  thirteen 
pairs  intervene  between  the  two  directives.  Even  in  the  upi)ermo8t 
sections,  however,  there  is  not  equality  in  the  number  of  the  mesente- 
ries of  either  side.  That  the  irregularity  Avhich  is  found  in  the  succes- 
sion of  perfect  and  imperfect  meseut(»ries  is  not  an  artificial  production 
is  shown  by  the  relation  of  the  perfect  i)airs  on  either  side  of  the  two 
(x)  and  three  {y)  imperfect  pairs  of  the  figure.  It  is  there  seen  that 
these  perfect  pairs  are  attached  to  the  stoniatodauim  opposite  succes- 
sive mesoglceal  ridges,  and  this  relation  of  the  ridges  to  the  insertion 
of  mesenteries,  though  not  constant,  is  of  sufficient  frequence  to  war- 
rant the  assumption  that  the  groups  of  mesenteries  .r,  y  are  truly  im- 
perfect. 

The  mesogloea  of  the  mesenteries  is  considerably  thicker  a  short  dis- 
tance from  their  insertion  into  the  column  wall  than  elsewhere  and  is 
raised  into  only  very  h>w  muscle  processes.  Consequently  the  muscle 
pennons  are  almost  wanting,  the  longitudinal  nius(*les  forming  little 
more  than  a  simple  layer  over  the  surface  of  the  niesogloea.  None  of 
the  specimens  examined  were  mature;  immature  ova  were  observed, 
however,  in  the  endoderm  of  some  of  the  perfect  mesenteries  and  in  that 
of  the  directives. 

The  habits  of  this  form  suggested  identity  with  that  described  by  Ver- 
rill  ('83)  as  Sagarfia  npoiujlcola.  Examination  of  specimens  of  the 
latter  showed  at  once  that  the  two  forms  were  very  different,  ^8^.  spong- 
icoluj  for  example,  possessing  strong  muscle  pennons  on  the  mesenteries 
attached  by  a  slight  pe<licle  in  a  manner  recalling  the  conditions  de- 
scribed by  Hertwig  ('82)  for  LeioteaUa  nymphma. 
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7.  Anemonia  (f)  iuequalis  sp.  uov. 
Plate  XXXIV,  Figs.  114-115. 

No.  742.   Pichilingiie  Bay,  Lower  Califoruia.    Littoral.    Two  spec imeus. 

The  two  specimens  which  represent  this  si>ecies  are  contracted,  thoagh 
the  tentacles  are  not  completely  concealed.  The  base  was  adherent. 
In  height  tlie  largest  specimen  measures  O.T*"™,  with  a  diameter  of  1.3**°*. 
The  column  wall  is  thin  and  sofb  to  the  touch,  and  shows  72  longitud- 
inal lines  which  mark  the  insertion  of  the  mesenteries.  The  ectoderm 
is  completely  macerated  away.  The  inesoglcea  is  fairly  thick  and  is 
homogeneous  in  appearance,  with  numerous  cells  scattered  through  the 
matrix.  A  sphincter  is  present;  it  is  endodermal  and  of  the  ''  diffuse" 
variety,  forming,  however,  a  not  very  compiv^t  mass  and  being  rather 
weak.    (PL  xxxrv,  Fig.  114.) 

The  tentac^les  are  short,  and  apparently  tliirty-six  in  number,  ar- 
ranged in  a  single  cycle.  Their  ectodermal  muscles  are  weak  and  are 
not  embedded  in  the  mesoghea. 

The  stomatodieum  is  ridged  longitudinally  and  possesses  at  least  one 
shallow  siphonoglyphe.  hi  half  the  circumference  of  one  specimen  ex- 
amined eighteen  pairs  of  mesenteries  were  present,  from  which  it  may 
be  concluded  that  there  are  altogether  thirty-six  pairs,  a  number  which 
corresponds  with  the  number  of  longitudinal  lines  seen  from  the 
outside.  Their  arrangement  is  very  peculiar.  All  are  perfect  above, 
but  below  they  are  evidently  divided  into  three  cycles,  each  consist- 
ing of  twelve  pairs.  If  the  first  cycle  be  considered  to  represent  two 
primitive  cycles,  the  apparent  second  cycle  will  really  represent  the 
third  cycle,  while  the  apparent  third  will  be  the  fourth,  in  which,  how- 
ever, only  half  the  proper  number  of  pairs  has  developed  (PL  xxxiv, 
Fig.  115.).  The  mesoglcea  of  the  mesenteries  resembles  that  of  the 
column  wall,  being  homogeneous  and  tolerably  thick.  The  longitu- 
dinal muscles  are  not  very  strong  and  cannot  be  said  to  form  a  cir- 
cumscribed pennon.  The  parieto  basilars  form  folds  upon  the  surface 
of  the  mesenteries,  the  edge  ot  the  fold  sometimes,  however,  uniting 
with  the  mesentery  and  so  producing  one  or  more  cavities  enclosed 
within  the  mesoglcBa  of  the  mesentery  near  the  insertion  into  the 
colaiun  wall.  No  ripe  reproductive  elements  Avere  ])resent,  but  I  suc- 
ceeded in  finding  a  few  very  young  mother  cells,  the  macerated  con- 
dition of  the  internal  parts  preventing,  however,  an  accurate  determi- 
nation of  their  distribution.  Some  certainly  occurred  on  one  of  the 
menenteries  of  the  second  actual  cycle  and  I  thought  I  c<mld  distin- 
guish others  on  some  mesenteries  of  the  third  and  fourth  cy(*les,  but 
of  this  I  can  not  be  certain. 

I  assign  this  form  provisionally  to  the  genus  Anemonia.  It  differs 
materially,  however,  from  the  typical  forms  of  the  group,  as,  for  instance, 
in  the  short  and  not  numerous  tentacles.    The  abnormal  arrangement 
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of  the  mesenteries  is  not,  1  believe,  of  sutticieiit  importauce  to  be 
generic  and  in  tlie  general  structure  there  are  undoubted  affinities  to  the 
Aiitlieadae.  As  to  the  presence  of  acrorhagi  nothing  can  be  said,  on 
account  of  the  absence  of  the  ectoderm,  and  the  macerated  condition  of 
the  internal  parts  proved  a  decided  obstacle  to  a  thorough  study  of 
the  specimens. 

(ieniiH  CONDTIiACTIS,  Ducli.  et  Mich. 

The  genus  CondylactiH  was  established  in  18(>6  by  Duchassaiiig  and 
MicheloM;i  ('Gf))  for  the  recei)tion  of  the  common  West  Indian  form  C. 
passijlora,  I  have  shown  elsewhere  ('89)  that  this  form  is  in  all  re- 
spects an  Anthead,  and  that  it  agrees  closely  in  general  characteristics 
with  the  form  described  by  Delhi  Chiaje  as  AHinia  auraufiaca,  subse- 
quently assigned  by  Andres  ('83)  to  the  genus  Cereactis,  which  is  re- 
ferred to  a  special  iamily.  The  generic^  name  propose<l  by  Duchassaing 
and  Michelotti  has  undoubted  priority  and  must  repUR-e  that  proposed 
by  Andres.  1  see  no  good  reason  for  separating  Condylactis  from  the 
other  Autlieads,  from  which  it  is  distinguished  by  the  absence  of  acror- 
hagi and  by  the  presence  of  a  fosse  between  tlie  margin  and  the  bases  of 
the  tentacles,  as  well  as  by  the  usual  presence  of  minute  verrucje  upon 
the  cqlumn  Avail. 

8.    Condylactis  crueutata  (Dana). 

Plate  XXI,  Figs.  20—21. 

Syuouyms:  Actinia  cnren/a/«,  Dana  <  1846);  CireuH  rrMt'«/a/M»,  Milne-Eil wards  (1857) 
liunodes  vrueniaia,  CJosmo  (1860). 

No.  73G.     8aiuly  roint,  Straits  of  Magellan.     IJttoral.     Four  specimens. 

All  the  si)ecimens  (PI.  xxi.  Fig.  20)  are  contracted,  the  tentacles  being 
concealed;  in  this  condition  the  height  and  diameter  of  the  (*olumn  are 
about  the  same  .05  ^•".  The  preserved  specimens  show  no  coloration, 
but  in  sections  brown  granules  of  pigment  are  found  in  the  eudoderm 
of  the  disk  and  lei;t.M  les. 

The  base  is  adlierent.  The  (;ohimn  wall  is  thrown  into  .strong  folds, 
and  toward  its  upper  part  are  rows  of  verruca*  to  which  particles  of 
sand  are  strongly  adherent.  The  verrucie  cease  at  the  well-marked 
margin,  between  which  and  tlie  bases  of  the  external  tentacles  there  is 
a  well-marked  Ibsse,  which  is  made  especially  evident  in  contra^».ted 
specimens  by  being  drawn  down  by  the  strong  longitudinal  muscles  of 
the  mesenteries.  Circular  nuiscles  are  developed  upon  the  column 
wall  but  are  wanting  at  the  margin;  iijternally  to  this,  however,  a  few 
small  muscle  processes  are  found  whic^h  represent  the  sphincter.  It  is 
very  weak  and  can  have  only  litth*.  eti'e(;t  in  inoducing  the  concealment 
of  the  tentacles;  this  is  mainly  brought  about  by  the  longitudinal 
muscles  of  the  mesenteries. 

The  tentacles  are  Jiot  very  numerous;  their  h)ngitudinal  muscles,  like 
the  radiating  muscles  of  the  disc,  are  not  imbedded  in  the  mesogloea. 
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The  stomatodieuin  iXHisessea  well-develoi>eil  siphoiioglyplieH  with 
smooth  walls,  the  rest  of  the  stomatodieimi  being  longitadiiially  ridged. 
There  are  only  sixteen  pairs  of  mesenteries,  all  of  whieh  are  perfect, 
eight  losing  connection  with  the  stomatodieum,  however,  sooner  than 
the  others.  The  longitudinal  muscles  are  strongly  developed,  forming 
a  strong  pennon  (PI.  xxi,  Fig.  21),  and  the  parieto-basilar  {phm)  forms 
a  strong  fold  npon  the  surface  of  the  mesenteries.  The  reproductive 
organs  are  borne  by  the  mesenteries  of  the  first  cycle,  wirh  the  exception 
of  the  directives.    No  acontia  are  present. 

There  is  necessarily  some  doubt  as  to  the  correctness  of  this  identifi- 
cation. The  external  structure  agrees  well  with  Dana's  species,  as  does 
also  the  habitat;  as  to  the  coloration  nothing  can  be  said.  In  referring 
it  to  the  genus  Condyl<ict%H^  I  have  separated  it  widely  from  the  genera 
to  which  it  has  previously  been  assigned.  The  nature  of  the  sjihincter 
and  the  arrangement  of  the  mesenteries  indicate  a  relationship  to  the 
Aiitheadae,  and  of  existing  genera  of  this  family,  by  its  iH)ssession  of 
vernicae,  and  of  a  fosse,  and  by  the  absence  of  acrorhagi,  it  comes  near- 
est to  Condylactis.  It  differs  from  the  describeil  forms  of  this  genus  in 
its  size  and  in  the  prominence  of  the  verrucae,  but  it  seems  advisable 
for  the  present  to  include  it  in  the  genus. 

9.    MyonanthuB  ambiguus,  gen.  et  sp.  nov. 

Plate  XXI,  Fig.  22;  Plate  xxii,  Fig.  23. 

No.  731o.     Station  2839.     Lat.,  33^  08'  N. ;  long.,  80^^  15'  W.     Depth.  414  fathoms. 
Many  Rpecimens. 

In  looking  over  the  collection  soon  after  it  reached  me  I  noticed  that 
in  the  bottle  wiiicli  contained  the  species  described  below  as  Paractis 
vinosa^  there  were  a  large  number  of  examples  of  a  form  which,  while 
resembling  the  specimens  of  P.  vinosa  in  general  form  and  size,  yet  dif- 
fered decidedly  in  color.  On  submitting  them  to  anatomical  examina- 
tion I  found  that  very  decided  structural  differences  existed,  and  that 
I  had  to  do  not  only  with  a  distinct  species,  but  even  with  a  member 
of  a  distinct  family.  After  much  uncertainty  as  to  the  family  to  which 
it  should  be  assigned,  I  determined  to  insert  it  in  this  report  as  an  ap- 
pendix to  the  Antheadie.  My  reasons  for  so  doing  will  better  be  under- 
stooil  aft^r  a  description  of  the  specimens  has  been  given. 

They  are  all  more  or  less  contracted,  some  having  the  tentacles  com- 
pletely contracted,  w^hile  in  others  they  remain  more  or  less  exposed 
(PI.  XXI,  Fig.  22).  The  color  of  the  column  and  tentacles  is  pale  pink 
or  flesh  color.  In  height  the  less  eontra(*ted  specimens  measure  about 
I*"',  their  diameter  ranging  from  1.3  to  1.5*^'". 

The  base  is  adherent,  and  in  many  specimens  is  more  or  less  covered 
by  a  dark  brown,  somewhat  granular  cuticle.  Its  diameter  is  as  a 
rule  somewhat  greater  tjian  that  of  the  column;  in  the  specimen  from 
which  the  measurements  given  above  were  taken  its  diameter  was  about 
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2<^°\    Its  raesogla^ii  is  rather  thin,  allowing  the  straw-yellow  color  of 
the  reproductive  organs  to  shimmer  through. 

The  column  wall  is  smooth  for  the  most  part,  except  for  the  slight 
folds  caused  by  contra(ition.  In  the  more  intensely  contracted  speci- 
mens in  the  ui)per  part  twenty-four  longitudinal  folds  were  more  or  less 
distinct,  terminating  abruptly  at  the  margin;  twelve  of  the  folds  are 
smaller  than,  and  alternate  with,  the  other  twelve.  The  ectoderm  has 
been  to  a  largeextent  macerated  away  from  the  column  wall,  but  where 
present  it  has  the  same  color  us  the  mesogloea.  No  trace  of  verrucse.  or 
tiibercles  could  be  discovered.  The  mesogla^a  is  much  thicker  than  that 
of  the  base  and  has  a  fibrous  structure.  It  is  not,  however,  stiff  and 
parchment-like  to  the  touch,  but  on  the  other  hand  rather  soft  and 
tough.  Just  at  the  margin,  where  the  longitudinal  folds  of  the  con- 
tracted specimens  terminate,  is  a  well-developed  endodermal  sphincter 
(PI.  xxn,  Fig.  23).  It  can  hardly  be  classed  either  as  ^'circumscribed'' 
or  "diffuse,"  since,  th<mgh  well  defined,  it  is  not  coiinei^.ted  to  the 
column  wall  by  a  distinct  pedicle.  It  is  rather  intermediate  between 
these  two  varieties  of  sphincter,  and  resembles  closely  that  form  of 
muscle  which  I  have  elsewhere  ('89  «)  described  for  a  species  of  Fhyl 
lactiH,  I  would  suggest  the  application  of  the  term  "aggregated"  for 
this  variety  of  muscle.  Its  appearance  in  cross  section  may  be  under- 
stood by  a  reference  to  PI.  xxii,  Fig.  23.  It  is  to  be  observed  that  anas- 
tomes  between  the  muscle  processes  are  not  unfrecpient,  so  that  bun- 
dles of  muscle  fibers  become  enclosed  within  the  mesogloea.  Imme- 
diately adjacent  to  the  s[>hincter  the  ordinary  circular  muscles  of  the 
column  are  hardly  developed,  but  lower  down  they  become  stronger, 
without,  however,  forming  a  second  sphincter. 

The  sphincter  seems  to  occur  just  at  the  margin,  and  apparently  a 
slight  fosse  exists  between  this  and  the  outermost  tentacles.  No  acro- 
rhagi  could  be  detected.  The  tentacles  are  numerous  and  arranged  in 
several  cycles,  but  I  could  not  ascertain  their  actual  number.  Their 
color  is  the  same  as  that  of  the  column  and  they  are  of  fair  length  and 
rather  slender.  Their  longitudinal  musculature  is  not  imbedded  in  the 
mesoglcpa,  resembling  in  this  respect  the  radial  muscles  of  the  disc. 

The  stomatodteum  possesses  two  siphonoglyphes  Avhose  lower  ends 
are  i)rolonged  apparently  some  distance  beyond  the  lower  opening  of 
the  stomatodjeum.  In  consequence  of  this  the  directive  mesenteries 
are  attached  to  the  stomatodieum  throughout  a  greater  extent  of  their 
length  than  are  the  other  i)erfect  mesenteries.  There  are,  altogether,  four 
cycles  of  mesenteries,  of  which  only  the  six  pairs  forming  the  primary 
cycle  are  perfect.  The  mesenteries  of  tlie  fourth  cycle  are  small,  and 
hardly  project  beyond  the  endodenn.  All  the  mesenteries  except  those 
of  the  fourth  cycle  and  the  directives  are  gonophoric.  The  reproduc- 
tive organs  are  very  evident  in  dissected  specimens,  owing  to  their 
bright  orange  color  due  to  the  presence  of  nunrerous  oil  globules  in  the 
ova  and  sperm  mother  cells.  The  mesenterial  filaments  are  not  deeply 
colored,  as  in  P.  vinoaa.    This  forms  a  simple  point  of  distinction  be- 
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tweeii  the  two  associated  species.  Tiie  loQgitudiual  muscles  are  only 
moderately  developed,  and  do  not  form  a  well-marked  pennon.  The 
parieto-basilar  seems  to  be  weak.     No  acontia  occur. 

From  the  above  description  it  maybe  seen  that  this  form  is  not  read- 
ily referjible  to  any  of  the  recogruzed  families.  On  the  whole,  however, 
it  seems  to  approach  more  nearly  the  Antheadte  than  any  of  the  others. 
The  smooth  column  wall  and  the  distribution  of  the  reproductive  ele- 
ments are  points  of  similarity,  but  on  the  other  hand  the  small  number 
of  perfect  mesenteries  and  the  strong  sphincter  are  decided  differences. 
The  sphincter,  however,  is  practically  an  endodermal  one,  and  the 
defiuition  given  by  Hertwig  ('82)  for  the  Antheadjc  does  not  exclude 
the  existence  of  a  recognizable  sphincter.  In  fact,  in  Actinia  infecimda, 
which  he  recognizes  as  an  Anthead,  a  sphincter  is  present  of  such  a 
form  that  an  excessive  amount  of  differentiation  would  not  be  called  iiito 
play  to  transform  it  into  such  a  muscle  as  we  find  in  Myonanthus. 

I  think,  accordingly,  that  it  is  advisable  to  refer  this  form  to  the  family 
Autheada),  regarding  it  as  a  somewhat  aberrant  form,  which  has  the 
power  of  completely  retracting  the  tentacles,  owing  to  the  possession  of 
a  well-defined  sphincter,  a  character  which  has  suggested  the  generic 
name  I  Lave  applied  to  it  (fiowu  =  a  knot  of  muscles). 

Family  BOLOCERID^.. 

Actininje  with  usually  stout  nonretractile  tentacles,  strongly  con- 
stiicted  immediately  above  their  insertion  into  the  disk,  and  hence 
readily  deciduous.  Sphincter  muscle  endodermal,  diffuse,  or  in  some 
forms  approaching  the  circumscribed  type;  the  tentacles  and  disk  fully 
exposed  in  the  contracted  condition.  With  more  than  six  pairs  of  per- 
fect mesenteries. 

Bolocera  tuedice  discovered,  in  1832,  by  Johnston,  and  later  referred 
by  him  ('47)  to  the  genus  Anthea  may  be  taken  as  a  typical  example 
of  this  family.  Gosse  ('60)  established  for  it  the  genus  Bolocera^  and 
separating  it  from  the  Antheadte,  with  which  Johnstcm  and  Milne-Ed- 
wards ('57)  associated  it,  placed  it  among  the  Bunodidic,  in  which  clas- 
sification he  htis  been  followed  by  x\ndres  ('83).  A  study  of  the  form 
occurring  in  the  deep  water  off  the  eastern  coast  of  the  United  States, 
and  which  has  been  identified  by  Prof.  Verrill  with  B.  tuediWy  as  well  as 
of  other  species  of  Bolocera  from  the  Albatross  collection,  has  demon- 
strated that,  so  far  as  their  anatomical  peculiarities  are  concerned,  these 
forms  are  very  different  from  the  Bunodidie,  but  stand  in  relatively 
close  affiliation  to  the  Antheadie.  The  nature  of  the  tentacles,  how- 
ever, and  other  structural  characters,  seems  to  be  of  sufficient  import- 
ance to  warrant  the  establishment  of  a  distinct  family  for  them.* 


'  It  aeema  probable  that  Danielssen'a  ('90)  Sideractis  is  a  Bolocera,  though  the  ex- 
Utence  of  an  endodermal  nphiucter  would  preclude  such  an  identification.  It  is  to 
be  noticed,  however,  that  Danielssen's  figure  (PI.  vii,  tig.  10)  hardly  bears  out  his 
MMTtion  on  this  point. 
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GeniiB  BOLOCERA,  Gosse. 

With  the  characters  of  the  family. 
10.  Bolocera  occidua,  sp.  nov. 
Plate  XXII,  Figs.  24-27. 
No.  706.    Station  2783.    Lat.  51-  02'  30"  S.;  long.  74°  08'  30''  W.     Depth,  122  fath- 
oms.   Two  specimens. 
No.  701.     Station  2779.     Lat.  53"  06'  S. ;  long.  70^  40"  30"  W.     Depth,  77i  fathoina. 

Three  specimens. 
No.  697.    Station  2771.     Lat.  51^  34'  S.;  long.  63*^  W.     Depth,  50i  fathoms.    Two 
specimens  (young). 

Tlie  base  is  evidently  adherent,  and  is  slightly  smaller  than  the  col 
umu.  It  is  marked  with  lino  radiating  ridges,  which  are  continued 
over  the  linibus  upon  the  column. 

This  is  nearly  cylindrical,  expanding  slightly  above,  and  in  the  cou 
traeted  condition  can  not  be  said  to  possess  verrucaj  or  warts,  though 
the  entire  surface  is  marked  out  into  small  quadrangular  areas  by  tlie 
crossing  of  vertical  and  circular  furrows,  processes  of  niesogloBa  sup 
porting  the  ectoilerm  of  the  elevated  areas  (PI.  xxii,  Fig.  24).  In  tlie 
largest  specimens  the  height  and  diameter  of  the  column  are  about 
3CII1  Near  the  margin,  in  most  of  the  specimens,  complicated  structure:; 
could  be  seen  which,  on  examination,  proved  to  be  mesenterial  filaments 
protruding  from  openings  formed  by  the  falling  oft*  of  the  tentacles. 

The  mai;gin  is  tentaculate.  The  tentacles  are  large  and  stout,  cover- 
ing the  greater  portion  of  the  disk.  They  are  arranged  in  about  four 
cycles,  of  which  the  two  inner  cycles  each  possess  twelve  tentacles,  the 
third  cycle  twenty-four,  and  the  fourth  forty-eight.  The  tentacles  re- 
tain their  cylindrical  shape  in  the  preserved  spe<*imens  and  are  plainly 
furrowed  (PI.  xxii,  Fig.  26).  At  their  insertion  into  the  disc  they  sud- 
denly diminish  in  diameter,  so  that  they  are  attached  by  a  short  and 
narrow  pedicle;  they  are  thickest  immediately  above  the  i)edicle,  where 
the  inner  tentacles  in  the  largest  specimen  measured  0.9*^'"  in  diameter, 
and  from  that  taper  gradually  towards  the  extremity,  which  is  some- 
what obtuse.  The  length  of  the  tentacles  of  the  innermost  cycle  in  the 
largest  specimen  was  5*^"'. 

In  consequence  of  their  manner  of  insertion  into  the  disc  the  tentacles 
are  readily  broken  off,  leaving  a  circular  opening  upon  the  disc  which 
indicates  their  former  position.  The  opening,  however,  is  diminished 
by  a  circular  fold  of  mesogUea,  covered  by  endoderm,  which  encroaches 
upon  it  (PI.  XXII,  Fig.  27,  tsp);  the  free  edge  of  the  fold  is  thrown  into 
numerous  muscle  processes,  and  it  seems  probable  that  by  the  approxi- 
mation of  the  edges  of  the  fold  the  opening  may  be  completely  closed.* 


*  Since  this  was  written  Carlgren  ('91)  has  described,  in  a  paper  on  li.  longicornit^ 
a  similar  sphincter  fold.  He  points  out,  coiTectly,  that  the  sphincter  is  thrown  off 
with  the  tentacle,  and  it  therefore  does  not  serve  to  close  the  opening  left  on  the 
snrface  of  the  disk.  My  description  was  drawn  up  from  sections  through  tentacles 
still  adherent,  and  the  conclusion  was  somewhat  hastily  reached  that  tbe  use  of  the 
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The' circular  muscles  of  the  tentacles  and  disk  are  ectoiliTuial  and  com- 
paratively weak. 

The  lips  are  prominent,  and  are  marked  by  delicate  and  numerous 
Etrije,  which  are  continued  down  the  stomatodjeum  and  apparently 
correspond  approximately  to  the  mesenteries.  Two  siphonoglyphes 
are  present  and  are  deej),  the  directive  mesenteries  being  comparatively 
narrow. 

Thesphincter rauscle(Pl.  xxii,  Fig.  24,  ftph)  is  endodermal  and  diffuse, 
the  endodermal  muscle  processes  of  the  column  being  more  numerous 
and  somewhat  higher  just  below  the  margin  than  elsewhere. 

The  mesenteries  are  arranged  in  three  cycles.  The  first  (;ycle  con- 
sists of  twelve  perfect  mesenteries,  including  two  directives,  the  sec- 
ond cycle  likewise  of  twelve  mesenteries,  which  are  imperfect,  how- 
ever, and  the  third  cycle  of  twenty-four  mesenteries,  whi<*h  are  quit^» 
narrow  and  imperfect.  All  the  mesenteries  of  the  first  and  second 
cycles,  with  the  exception  of  the  directives,  are  gonophoric.  The  Ion- 
gitndinal  muscles  of  the  mesenteries  are  fairly  Avell  developed,  the 
supporting  proc^ess  covering  the  entire  non-gonophoric  region  of  tlie 
mesentery  and  being  of  almost  uniform  height  throughout.  (PI.  xxii, 
Fig.  25.)    There  is  no  special  development  of  the  parieto-basilar  niusch^ 

In  its  general  appearance  B,  occidna  resembles  very  closely  B.  tuc- 
dUe.  I  have  been  able,  however,  to  examine  some  preserved  speci- 
mens of  the  latter  obtained  from  the  deeper  water  off  our  eastern  coast, 
and  can  state  that  there  are  marked  differences  in  tlie  anatomy  of  the 
two  species.  For  instance,  B.  fuetJiw  has  the  tenta<*,les  arranged  in 
only  three  cycles,  and  the  parieto-basilar  muscles  upon  the  mesenteries 
show  ac(mdition  similar  to  what  ocumrs  in  B,  pannoHa^  to  be  desc^ribed 
below. 

It  is  possible  that  the  form  here  described  maybe  identical  wilh 
Studer's  (78)  B.  kerguelens is ^  which  is  described  as  having  the  ten 
tacles  arranged  in  several  cycles.  We  possess,  however,  no  account  of 
the  anatomical  peculiarities  of  this  ibnn;  and  since  the  general  shapes 
of  the  body  differs  decidedly  from  that  of  B,  occiilua^  an<l  there  are 
said  t(i  be  seven  cycles  of  tentacles  in  large  specimens,  I  have  consid- 
ered it  advisable  to  separate  the  two  forms.  I  believe  tliat  in  a  case  of 
doubt  it  is  preferable  to  consider  the  newer  iorm  a  distinct  species; 
the  union  of  forms  improperly  separated  is  a  much  simpler  matter  than 
Ujc  separation  of  forms  err<  iieously  identified. 

A  third  form,  with  wliich  B.  ocvhlua  might  possibly  be  identifie<l,  is 
B,  multicornis,  of  VeiTill  ('7t)).  Andres  ('83)  i)laces  this  form  among 
the  doubtful  Bunodidte,  not  being  able  to  determine  from  VerrilPs  de- 
scription whether  it  is  truly  a  Bolocera  or  not.  I  have  been  able  to 
examine  a  specimen  of  it,  however,  and  can  confirm  Verriirs  assign- 
ment of  it  to  that  genus.  The  greater  number  of  its  tentiu^les  and 
their  much  smaller  dimensions  show  that  it  is  distinct  from  B.  oeeidmi. 
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11*  Bolocera  pannosa,  sp.  no  v. 

Plate  XXII,  Figs.  28  ami  20.     PI.  xxiii,  Fig.  30. 

No.  729.     Station  2839.     Lat.  33^^  08'  N. ;  long.  118^  40'  W.     Deptb,  4U  fatboms. 
Eight  8peciinou.s. 

This  form,  in  its  preserved  eoinlit ion,  presents  at  the  first  glance  o:ily 
a  remote  similarity  to  other  species  of  Bolocera.  One  misses  the  ro- 
bust api)earau(*e  and  the  large,  st^mt  tentaeles,  and  finds  instead  a 
ragged  mass.  Closer  observation  reveals,  however,  many  poin  ts  of  sim- 
ilarity to  B,  titediWj  and  it  is  ne(*essary  to  consider  both  as  belonging 
to  the  same  family,  and  probably  also  to  the  same  genus. 

The  base  is  oval  and  attached.  In  average  specimens  it  measured 
7^"'  in  length  and  2.5«'»  in  breadth.  It  is  thin,  especially  toward  the 
center,  allowing  the  mesenteries  and  the  dark,  wine-cMdored  pigment 
of  the  mesenterial  filaments  to  be  indistinctly  perceived.  Towaixl  the 
periphery  radiating  and  concentric  grooves  are  readily  made  out,  mark- 
ing oft'  the  surface  into  small  quailrangular  areas. 

The  column  is  h)w;  in  none  of  the  specimens  does  it  exceed  0.7«"  in 
height,  and  it  is  folded  back  upon  itself,  so  that  the  laargin  and  limbus 
are  nearly  in  contact.  Immediately  below  the  region  where  the  bending 
back  occurs  is  a  relatively  strong,  circumscribed  endodernial  sphincter, 
whicli  is,  no  doubt,  the  cause  of  the  reversion  of  the  margin.  This 
sphincter  (PI.  xxiii,  Fig.  30)  consists  of  a  main  mesoglceal  process  project- 
ing out  almost  at  a  right  angle  to  the  cohunn  wall  and  giving  rise  to 
numerous  secondary  processes  mainly  on  its  marginal  side,  other  proc- 
esses arising  below  it  directly  from  the  column  wall  and  grading  off 
into  the  ordinary  circular  muscle  processes.  This  sphincter,  it  will  be 
noticed,  is  situated  low  down  on  the  column  wall,  some  distance  away 
from  the  margin.  Muscle  processes  supporting  circular  muscles  occur 
above  it,  but  they  are  not  specially  aggregated  to  form  a  sphincter. 
The  sphincter  which  is  present  is  to  be  regarded  as  a  lower  si)hincter, 
the  marginal  sphincter  not  being  developed. 

The  surface  of  the  column  is  divided  into  small  quadrangular  areas 
by  longitudinal  and  circular  lines  corresi>onding  to  the  radiating  and 
concentric  grooves  of  the  base.  No  warts  or  verrucje,  however,  seein  to 
be  present,  nor  are  there  any  very  decided  mesoglceal  processes  sup- 
porting the  quadrangular  areas  as  in  B,  oceidua. 

The  entire  animal  is  of  a  pale  rosy  tint,  or  in  some  cases  salmon- 
colored,  the  mesenterial  filaments  being  of  a  deep  wine  purple.  Prob- 
ably in  life  the  colors  were  more  pronounced,  resembling  the  coloration 
which  seems  usual  to  the  Boloceridiie. 

The  margin  is  teutaculate.  The  tentiicles  are  numerous  and  strongly 
entacmieous,  arranged  apparently  in  about  seven  cycles,  0,  G,  12,  24, 
48,  96,  192.  The  inner  tentacles  measure  about  3.7*"'"  in  length,  and 
apparently  are  not  capable  of  being  (contracted  to  any  very  great  ex- 
tent.   In  their  general  structure  the  tentacles  resemble-those  of  B.  tue- 
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di(Py  being  constricted  just  at  their  iusertion  into  the  disc,  being  widest 
jus«t  distalto  tlie  constriction ;  consequently  they  readily  fall  off,  leaving 
a  round  opening  in  the  disc.  These  openings  are,  however,  partially 
elo4?ed  by  a  muscular  fold  of  mesoghea  arising  from  their  margins,  and 
similar  to  what  has  been  already  described  for  B.  occidua*  Notwith- 
Htandin^  their  close  similarity  in  the  stru(*ture,  the  tentacles  have  a 
very  different  appearance  from  those  of  the  si)ecies  just  mentioned.  In- 
stead of  being  plump,  turgid,  and  robnst,  they  are  flaccid,  flatt(*ned, 
and  rather  slender,  and  give  to  the  j)reserved  specimen  a  very  ragged 
and  torn  appearance.  It  is  on  this  a<*count  that  I  have  bestowed  upon 
the  specie^s  the  m,ine  pannosa. 

The  musculature  of  the  tentacles  is  weak,  the  ectodermal  muscles 
not  bein^  imbedded  in  the  mesoglcea  (PI.  xxii,  Fig.  28),  but  supported 
by  hardly  noticeable  mesogheal  elevations.  Th(*.  longitudinal  ridges  of 
mesoglcea  which  give  to  the  tentacles  of  the  Bolocerid*  their  iluted 
appearance  are  readily  to  be  seen  in  the  tentacles  of  the  inner  cycles, 
but  they  are  not  so  well  develoi)ed  as  in  other  species  of  Bolocera. 

The  disc  is  almowst  entirely  covered  by  the  tentacles,  only  a  relatively 
small  area  around  the  mouth  being  naked.  Its  ectodermal  muscles 
are  weak,  thongh  the  endodermal  circular  system  is  fairly  well  devel- 
oped; less  so,  however,  toward  the  margin. 

The  stomatodaeum  is  prominent  and  possesses  two  siphonoglyplies. 
The  mesenteries  are  numerous,  there  being  probably  a]>out  ninety-six 
pairs,  of  which  twenty-four  are  perfect  and  non-gonoi)horic  (two  of  them 
being  directives),  twenty-four  well  developed,  though  not  perfect,  and 
forty-eight  relatively  small.  All  the  imperfect  mesentern^s  are  gono- 
phoric.  The  musculature  of  the  mesenteries  is  not  particularly  strong, 
but  presents  a  very  peculiar  arrangement.  If  a  transverse  section  of 
a  mesentery  of  the  first  cycle  be  examined  (PI.  xxi,  fig.  29)  it  will  be 
seen  that  at  its  attachment  to  the  column  wall  it  is  comparatively  thin ; 
it  soon,  however,  becomes  thicker,  and  numerous  cavities,  containing 
apparently  the  degenerated  remains  of  cells,  are  seen  in  the  inesogla»a. 
Tlie  exoccelic  face  of  this  portion  of  the  mesentery  bears  muscle  proc- 
esses which  are  cut  transversely  (pbni)^  and  therefore  give  support 
to  longitudinal  muscles,  or  rather  to  the  oblirpie  nniscles  forming  the 
parieto-basilar  mnscle.  The  inner  edge  of  this  muscle  is  to  a  slight 
extent  free  from  the  mesentery,  and  it  seems  as  if  the  cavities  had  been 
produced  by  the  fusion  at  intervals  of  the  mesoghea  of  tliis  fveo  edge 
with  that  of  the  mesentery  during  the  growth  of  the  animal.  Beyond 
the  region  of  the  parieto-basilar  muscle  the  mesogheabecimies  thinner, 
and  its  exocoelic  surface  is  covered  by  a  simple  layer  of  muscle  cells 
whose  fibres  internal  to  the  parieto-basilar  region  run  longitudinally, 
then  became  transverse,  and  finally  near  the  insertion  of  the  mesentery 
into  the  stomatodieum  become  again  longitudinal,  being  now  supported 
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on  short  processes  of  nie^oglct'a.  On  the  eiidocflelic  face  of  tbe  mesen- 
tery near  its  insertion  into  the  colnmn  wall  are  muscle  processes  bear- 
ing longitudinal  muscles  (/»i),  but  the  greater  portion  of  the  surface  is 
covered  by  a  well-marked  layer  of  transverse  muscles  (<!»),  amongst 
which,  however,  some  longitudinal  fibres  may  be  detected.  This  trans- 
verse layer  covers  about  two  thirds  of  the  surface,  but  the  third  adja- 
cent to  the  stomatodjeum  is  occupied  by  the  moderately  developed 
longitudinal  muscle-i)ennon  (Im).  The  arrangement  appears  at  first 
sight  to  be  the  normal  relations  reversed,  so  far  as  the  faces  of  the 
mesentery  are  conc^erued,  and  to  a  certain  extent  this  is  the  case. 
The  greater  portion  of  what  normally  would  be  exocoelic  transverse 
musculature  has  be<*ome  longitudinal,  while  the  endoccBlic  longitudinal 
musculature  has  to  a  large  extent  become  transverse.  The  longitudi- 
nal muscle-pennon,  and  the  parieto-basilar  muscle  still,  however,  retain 
their  normal  relations. 

A  histological  point  was  well  shown  in  the  preparations  of  this  form,  on 
account  of  the  specimens  having  undergone  a  certain  amount  of  macera- 
tion in  the  preserving  alcohol.  Delicate  mesoglceal  filaments  can 
readily  be  seen  to  extend  from  the  muscle  processes  out  between  the 
cells,  both  of  the  ectoderm  and  the  endoderm.  I  have  called  attention 
to  this  fact  in  the  case  of  Cerianthm  americanm  ('90),  and  have  since 
observed  it  in  numerous  forms,  so  that  it  is  probably  a  normal  arrange- 
ment. 

12.  Bolocera  brevicorniB.  Bp.  nov.     (S'eo  Appendix,  p.  209.) 

ri.  XXIII,  Fips.  31-33. 

No.  730.     Station  2839.     Lat.  33-  08'  N.,  long.  J18^  40'  W.,  iU  fathoms.     Two  speci- 
uienn. 

This  interesting  form  was  dredge<l  in  the  same  locality  as  B,  pannosa. 
It  is  represented  in  the  (collection  liy  two  specimens,  one  of  which  is 
apparently  full  grown,  while  the  other  is  evidently  young.  The  base 
is  circular  in  outline  and  adherent.    It  measures  in  the  large  specimen 

The  column  wall  is  bent  downwards;  so  th«at  the  margin  is  almost  level 
with  the  base,  and  the  whole  expanse  of  the  disk  is  exposed.  Thecolumn 
is  marked  by  numerous  longitudinal  lines,  extending  from  the  lim- 
bus  to  the  margin,  where  tliey  terminate  in  a  well-marked  circular  fold. 
Apparently  the  upper  portion  of  the  column  is  furnished  with  verruca?, 
but  owing  to  the  somewhat  imi>erfect  preservation  of  the  column  ecto- 
derm it  is  impossible  to  be  certain  on  this  point.  The  mesoglcea  of  the 
column  is  moderately  thick,  and  on  its  inner  surface  is  richly  folded, 
so  that  the  circular  musculature  is  relatively  strong.  In  the  region  of 
the  circular  fold,  which  forms  the  margin,  the  mus(!le  processes  are 
longer  and  more  (closely  aggregated  than  elsewhere,  forming  a  well- 
marked  endodermal  sphincter  of  the  diftVise  type  (PI.  xxiii,  Fig.  31). 
Below  the  sphincter  the  wall  is  thinner  than  elsewhere,  and  has  the  ap- 
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pearance  of  being  poache<l,  the  pouches  i>ei  haps  corrcspt)ndiiig  to  ver- 
rucae.  Below  this  thin  region  the  muscle  processes  are  siunewhat 
lon^r  than  further  down,  suggesting  a  second  sphincter. 

The  disc  is  very  broad,  measuring  6''"  in  diameter.  Its  whole  sur- 
face, with  the  exception  of  a  small  area  immediately  surrounding  the 
mouth,  is  covered  with  tentacles,  or  with  openings  which  correspond 
to  them.  The  tentacles  must  have  been  exceedingly  numerous  when 
all  were  present,  having  been  arranged  in  as  many  as  fourteen  or  fif- 
teen cycles.  They  are  short,  very  short,  when  compared  with  those  of 
B.  iuediePy  those  of  the  inner  cycles,  a  few  of  which  persist  in  the 
large  si^ecimen,  measuring  only  1.6'"'  in  length.  In  other  respects, 
however,  they  have  all  the  characteristics  ot  the  Bolocerid  tentacles. 
They  are  attivched  to  the  disc  by  a  narrow  neck,  the  mesoglrea  of  which 
is  very  thin.  They  are  readily  deciduous  and  they  are  fluted.  In 
character  they  resemble  the  tentacles  of  B.  pannosa  rather  than  B. 
tn^dujBj  being  somewhat  flaccid.  Above  the  neck  of  the  tentacle  there 
is  a  sphincter-bearing  fold  of  mesogloea,  projecting  into  the  cavity  of 
the  tentacle,  as  in  other  Bolocerids. 

The  mouth  is  slightly  prominent  and  two  well  develoi)ed  siphono- 
glyi)heB  are  present.  It  is  difficult  to  estimate  the  number  of  mesen- 
teries present.  I  judge  that  there  are  about  forty -eight  pairs  of  perfect 
mesenteries.  Between  each  ])air  of  perfect  mesenteries  there  are  three 
well  defined  series  of  mesenteries  of  gradually  diminishing  size  and  be- 
longing to  three  diflerent  cycles,  so  that  if  the  estimate  of  forty-eight 
is  correct  for  the  first  cycle,  there  will  be  in  all  three  hundred  and 
eight-four  pairs  of  mesenteries,  arranged  in  four  regular  cycles.  This 
number  does  not,  however,  at  all  compare  with  the  number  of  tentacles, 
and  if  the  column  wall  be  closely  examined  a  number  of  minute  ridges 
may  be  seen  between  the  pairs  of  mesenteries,  hardly,  if  at  jill,  rising 
above  the  level  of  the  endoderm,  and  not  apparently,  arranged  in  regular 
pairs  or  separabfe  into  definite  cycles.  These  seem  to  be  somewhat 
irregularly  formed  abortive  (or  incipient!)  mesenteries,  an  attempt  be- 
ing apparently  ma<le  to  preserve  the  relation  of  mesenteries  to  tenta- 
cles which  is  usually  found. 

The  8i)ecimen8  examined  show  no  trace  of  reproductive  organs,  but 
from  the  general  appearance  of  the  mesenteries  it  is  presumable  that 
the  ova  or  spermatozoa  are  borne  by  the  imperfect  mesenteries  of  the 
second,  third,  and  fourth  cycles. 

The  musculature  of  the  mesenteries  is  weak  and  i)resents  no  such  pe- 
culiar api)earance  as  has  been  described  for  B.  pannosa.  The  muscles 
on  the  endoccelic  face,  however,  appear  to  be  transverse  in  the  region 
near  the  column  wall,  but  form  a  low  and  diffuse  longitudinal  muscle 
pennon  covering  the  inner  three-quarters  of  the  muscle-bearing  region 
of  the  mesentery  (PI.  xxiii.  Fig.  33).  The  parieto-basilar  muscle  is 
present  (PI.  xxiii,  Fig.  32),  as  shown  by  the  direction  of  its  fibres, 
but  it  iirodnces  no  such  cavities  in  the  mesoglira  of  the  region  of  mes- 
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eutery  occupied  by  it  as  it  does  in  R  pannosa.  The  musculature  of  the 
rest  of  the  oxccelic  surface  is  for  the  most  part  oblique,  becoming  for 
a  short  distance  transverse,  and  finally,  as  in  /?.  pannosaj  becoming  Ion- 
gitudinal.  The  general  arrangement  of  the  musculature  therefore 
agrees  closely  with  that  of  B.  pannosa^  the  main  difference  being  the 
absence  of  cavities  in  the  mesoglcpa  of  the  parieto-basilar  region. 

This  form  is  one  of  considerableinterest.  When  I  first  saw  it  in  glanc- 
ing over  the  collection,  I  believed  I  had  before  me  a  specimen  of  Hert- 
wig's  Liponema  multiporum  ('88).  The  presence  of  the  t-entacles, 
however,  induced  me  to  believe  that  I  was  wrong  'in  this  supposition, 
but  the  general  similarity  in  appearance  suggested  the  idea  that  i>os- 
sibly  Hertwig's  specimens  were  identical  with  this,  but  had  h)st  all  their 
tentacles.  When  I  had  finished  my  study  of  the  anatomy  of  B,  hrevi- 
cornisy  I  perceived  that  this  idea  was  not  quite  corret-t,  but  that  though 
the  two  forms  can  not  be  considered  identical  specifically,  yet  they  are 
so  closely  related  as  to  warrant  the  conclusion  that  they  belonged  to 
the  same  genus,  and  that  Lipoficma  multiporum  is  a  Boloeera  which  lias 
lost  all  its  tentacles. 

To  anyone  who  has  followed  my  description  carefully  and  has 
compared  it  with  that  of  Liponema^  I  think  the  similarity  between  the 
two  forms  will  be  apparent.  There  is  the  same  general  appearance,  the 
same  folding  back  of  the  voluminous  disk,  the  same  ''stomidia"  almost 
covering  the  disk  (though  in  the  Albatrons  form  these  are  normally  sur 
mounted  by  tentacles),  the  same  circular  fold  at  the  margin,  the  same 
longitudinal  lines  on  the  column,  a  similar  double  endodermalsi>liincter, 
the  two  muscles  being  separated  by  pouchings  out  of  the  column  wall, 
the  same  discrepancy  between  the  number  of  mesenteries  and  tentacles 
(or  stomidia),  and  a  c^lose  similarity  in  the  arrangement  of  th©  perfect 
and  imperfect  mesenteries. 

These  similarities  are,  I  think,  sufficient  to  mark  the  two  forms  iis 
belonging  to  the  same  genus.  The  different  shape  of  the  marginal 
sphincters  and  the  slight  difference  in  the  arrangement  of  the  mes- 
enteries leads  to  their  Jissignment  to  distinct  species. 

It  is  worthy  of  note,  too,  that  Hertwig  describes  a  sphincter  fold 
closing  the  openings  on  the  disk,  tlie  ^'stomidia."  This  reminds  me 
strongly  of  the  nmscular  fold  in  the  tentacles  described  in  the  preceding 
species  of  Boloeera.  .Taking  all  the  facts  int-o  consideration,  I  believe 
that  Hertwig's  Liponema  multiporum  should  henceforth  be  known  as 
Boloeera  multipora. 

Ftimily  PAEA('.T1D.E,  K.  Hert. 

Actinia*  usually  with  numerous  perfec^t  mesenteries;  circular  muscle 
strong,  imbedded  in  the  mesoglcra:  acontia  wanting. 

The  family  Paractidje  was  established  by  R.  Hertwig  ('82)  on  ana- 
tomical grounds,  the  forms  belonging  to  it  having  been  previously 
associated  for  the  most  i>artwith  the  Antheadie.    In  the  above  defini- 
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tion  I  have  modified  somewhat  that  given  by  Hertwig,  thereby  extend- 
ing the  limits  of  the  family  so  as  to  include  certain  forms  with  short, 
stout,  non -retractile  tentacles.  I  consider  the  presence  of  a  strong 
mesogloeal  sphincter  and  the  absence  of  acontia  the  two  most  marked 
characteristics  of  the  family,  the  number  of  mesenteries  being  of  less 
importance,  for  although  the  majority  of  forms  to  be  assigned  to  the 
family  possess  numerous  perfect  mesenteries  there  are  nevertheless 
some  in  which  only  the  mesenteries  of  the  first  cycle  are  perfect.  These 
are,  however,  so  closely  related  to  those  with  numerous  perfect  mesen- 
teries that  it  seems  to  me  injudicious  to  separate  them. 

Andres  ('83)  independently  established  a  family  Paractidse,  which 
probably  is  identical  with  that  of  Hertwig.  The  definition  was,  how- 
ever, founded  altogether  on  external  characters,  which  are  undoubtedly 
of  less  value  in  Actinian  taxonomy  than  are  anatomical  features. 

Genns  PARACTIS,  M.-£dw. 

ParactidsB  with  smooth  body-surface,  without  paplllce  or  marginal 
spherules;  tentacles,  slender,  not  exceptionally  numerous,  nearly  equal 
in  length  and  strength;  margin  not  lobed.  Sphincter  widening  some- 
what abruptly  in  its  upper  part,  and  occupying  near  the  margin  nearly 
the  entire  thickness  of  the  mesogloea.  This  is  the  definition  Which  Herfc- 
wig  ('82)  gives  of  the  genus,  with  the  exception  that  he  includes  in 
the  definition  the  presence  of  ''  numerous  longitudinal  furrows  of  the 
waD,^  which  it  appears  to  me  limits  the  genus  too  narrowly,  and  by  what 
is  probably  a  more  or  less  trivial  character.  He  himself  points  out  the 
possible  alliance  of  his  P.  excavata  to  the  Actinia  peruviana  of  Lesson, 
in  which  tfie  longitudinal  furrows,  are  wanting,  except  near  the  base, 
the  column  wall  being  described  as  smooth. 

In  the  Albatross  collection  there  are  two  forms  which  must  be  as- 
signed to  the  genus  as  here  limited,  although  they  differ  greatly  in 
certain  respects.  In  one,  the  column  wall,  though  not  particularly 
thick,  is  leathery,  while  in  the  other  it  is  of  a  much  softer  consistency; 
and  again  in  one  the  radial  muscles  of  the  disc  and  longitudinal  muscles 
of  the  tentacles  are  imbedded  in  the  mesoglcea,  while  in  the  other  they 
are  ectodermal.  Whether  this  latter  feature  is  one  sufficiejit  for  ge- 
neric distinction  can  only  be  determined  by  the  examination  of  a  large 
nambei:  of  Paractidae.  I  propose  to  place  both  the  forms  provisionally 
in  the  genus  Paractis^  leaving  it  for  future  workers  to  decide  as  to  the 
advisability  of  their  separation.  There  is  one  feature  in  which  they 
both  agree,  and  that  is  in  the  shape  of  the  sphincter  muscle,  which  from 
being  very  narrow  below  gradually  widens  as  it  nears  the  margin,  and 
has  consequently  a  somewhat  club-shaped  form.  Apparently  P.  exca- 
vata has  a  similar  sphincter,  though  Hertwig  has  given  no  figure  from 
which  its  form  may  be  accurately  determined. 
Proc.  N.  M.  93 11 
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13  ParactiB  lineolata  (Dana)  M.-Kdw. 
Plate  XXIII,  Figs.  34^36. 

No.  719.    Station  2804.  Lat.  8^  16'  30''N.;  lung.  79^  37' 45"  W.    Depth,  47  fathoms. 
Eight  specimens. 

The  specien  to  which'  1  refer  the  form  about  to  be  described  was  first 
mentioned  by  Daua  ('46)  as  Actinia  lineolata,  and  was  subsequently 
referred  by  Milne-Edwards  ('57)  to  his  genus  Paractitf.  Verrill  ('68), 
however,  removed  it  from  that  genus  and  placed  it  in  the  gienus  SagartiOj 
and  Andres  ('84),  assuming  it  to  be  a  Sagartid,  assigned  it  to  Nemac- 
ti^.  In  its  general  appearance  the  "Albatross"  specimens  seem  to  agree 
with  Dana's  description,  and  the  absence  of  acontia  show  that  they  are 
to  be  replaced  in  the  genus  Paractis,  as  it  is  here  understood. 

The  individuals  are  small  (PI.  xxiii,  Fig.  34),  and,  for  the  most  part, 
contracted  to  a  hemispherical  shape,  the  tentacles  being  entirely  con- 
cealed, as  a  rule,  though  in  some  specimens  they  are  not  i)erfectly 
infolded.  The  base,  which  is  adherent,  measures  in  the  contracted 
specimens  0.5<="',  and  the  height  of  the  contracted  column  is  about  0.6<''". 

The  column  is  i)ale  in  color  and  is  marked  with  irregular  chocolate- 
brown  spots  arranged  distinctly  in  rows,  and  giving  the  eflfect  of  longi- 
tudinal bands  of  brown  on  a  pale  ground.  There  is  some  variation  in 
the  width  of  the  bands,  but  I  could  not  make  out  a  regular  alternation  of 
three  narrower  bands  with  a  wider  one,  such  as  Dana  describes.  The 
column  wall  is  perfectly  smooth ;  Its  mesogloea  below  is  rather  than, 
but  near  the  margin  it  thickens  rather  suddenly.  In  this  thickened 
region  the  sphincter  muscle  (PI.  xxiii.  Fig.  36)  is  imbedded.  It  occu- 
pies in  its  upper  part  nearly  the  entire  thickness  of  the  mesoglcea,  being 
separated  from  the  endoderm  on  the  one  side,  and  the  ectoderm  on  the 
other,  by  only  a  small  band  of  mesogloea.  In  its  lower  part  it  tai)ers 
off,  and  lies  nearer  the  endodermal  than  the  ectodermal  surface.  The 
mesogloea  throughout  the  column  wall  has  a  fibrous  api)earance,  and 
the  slightly  oval  muscle  cavities  appear  to  be  separated  by  fine  fibrous 
partitions  in  transverse  sections. 

The  tenta<*les  are  short  and  obtuse;  in  one  specimen  in  which  they 
could  be  seen  they  were  numerous,  probably  numbering  ninety-six, 
while  in  another  tliere  seemed  to  be  only  forty-eight.  In  this  respect 
the  form  here  described  differs  from  Dana's  A.  lineolata^  which  is  de- 
scribed as  having  only  twenty-four  teutiicles,  arranged  in  two  cycles. 
The  longitudinal  muscles  of  the  tentacles,  and  the  corresponding  radial 
ones  of  the  disc,  are  rather  weakly  developed  and  are  entirely  ecto- 
dermal in  position.  The  tentacles  seem  to  cover  a  large  portion  of  the 
disc,  though,  owing  to  the  contracted  condition  of  the  specimens,  this 
could  not  be  aecurately  ascertained. 

The  mesenteries  are  few  in  number,  and  are  arranged  in  four  cycles. 
The  six  pairs  of  the  first  cycle  are  alone  perfect,  those  of  the  second 
and  third  cycles  are  gonophoric,  while  those  gf.^.th|(^  @?f^^ycle  are 
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quite  small  and  are  destitnte  of  mesenterial  filaments.  This  was  the 
arrangement  in  a  8i>ecimen  which  had  al)oat  forty-eight  tentacles.  It 
will  be  seen  from  this  that  we  have  an  arrangement  of  the  mesenteries 
which  Hertwig  considers  typical  for  the  Sagartidic,  but  a  e^refiU 
search,  both  in  dissected  specimens  and  in  sections,  for  acontia  Mled 
to  reveal  their  presence.  The  longitndiual  muscles  of  the  mesenteries 
form  a  distinct,  though  somewhat  narrow,  x)ennon  (PI.  xxiii,  Fig.  35),  but 
the  parieto-ba«ilar  appears  to  be  very  weak. 

14.  Paraotis  vinosa,  sp.  no  v. 

Phbte  XXIII,  I'^igs.  37-40;  Platw  xxiv,  Fig.  41. 

No.  731.     Station  2839.    Lat.  33^  08'  N. ;  long.  118^  40'  W.     Depth,  414  fathoms. 
Many  specimens. 

The  majority  of  the  specimens  were  contracted,  many,  however,  show- 
ing the  tentacles  protruding  (PI.  xxiii,  Fig.37),  while  in  others  they  were 
not  at  all  infolded.  In  the  latter  the  height  of  the  column  was  1.4  to 
1.6«»'  and  its  diameter  1.2  to  l.G«"». 

The  ba^e  is  adherent  and  thin,  allowing  the  insertion  of  the  mesen- 
teries and  the  dark  color  of  the  mesenterial  filaments  to  be  seen  through 
it.  In  some  sijecimens  it  is  covered  by  a  somewhat  granular  membrane, 
which  is  very  friable  and  easily  removed  in  fragments,  and  seems  to  be 
equivalent  to  the  firm  basal  membrane  occurring,  for  instance,  in  Adam- 
iia  palliata. 

The  column  is  of  a  leathery  consistence,  quite  thin  near  the  base, 
where  it  is  marked  with  vertical  furrows  corresiK>nding  to  the  mesenteries, 
and  fading  out  rapidly  above.  In  color  the  column  wall  is  white,  owing 
to  the  absence  of  ectoderm,  the  few  fragments  of  this  which  i)ersist 
being  of  a  pale  brown  color.  The  mesoglcea  has  a  finely  granular  ap- 
pearance in  sections  and  is  thickest  near  the  margin.  The  sphincter 
muscle  (PL  XXIV,  Fig.  41)  occupies  the  greater  part  of  this  thickened  re- 
gion and  is  strong.  Below  it  tapers  off  slowly,  extending  a  long  dis- 
tance down  the  column  wall,  lying  immediately  below  the  endoderm 
and  passing  gradually  into  the  ordinary  endodermal  circular  muscles 
which  are  well  developed  and  borne  on  strong  processes.  (PI.  xxiii, 
Fig.  40.) 

The  margin  is  smooth,  althougli  in  some  more  contrai'ted  specimens 
it  may  be  thrown  into  a  few  folds.  The  tentacles  are  arranged  in  about 
four  cycles,  and  their  number  appears  to  be  sixty-four  They  are  white 
and  translucent,  but  probably  this  is  due  to  the  ec^toderm  having  been 
macerated  away  from  their  exposed  surfaces,  since  in  some  of  the 
strongly  contracted  specimens  the  ectoderm  of  the  tentacles  contains 
granules  of  reddish  pigment.  The  disc  is  of  a  deep  wine  coh)r,  as  is 
also  the  stomatodaeum,  the  pigment  granules  being  so  abundant  in  the 
ectodermal  cells  a>%  to  completely  obscure  their  structure.  The  (ecto- 
dermal muscle^  of  the  tentacles  and  disk  are  imbedded  in  the  mesogloba^ 
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occurring  in  the  tentacles  at  about  the  middle  of  tbat  layer.    (PI.  xxni, 
Fig.  38.) 

The  stomatodaeum  is  thrown  into  sti^ong  folds,  borne  on  rather  stout 
longitudinal  elevations  of  the  mesogloea.  The  siphonoglyphes  are 
deep  with  smooth  walls,  and  the  ectodermal  cells  lining  them  have  the 
pigment  confined  to  their  ovdev  ends  and  not  scattered  through  their 
entire  thickness  as  happens  elsewhere  and  on  the  stomatoda^um. 

The  mesenteries  are  thirty-two  in  number,  sixteen  being  i)erfect  and 
sixteen  imperfect.  The  longitudinal  muscles  are  fairly  well  developed 
(PI.  xxiii,  Fig.  39),  covering  the  greater  portion  of  the  surface  of  the 
perfect  mesenteries;  the  parieto-basilar  is  not,  however,  particularly 
strong.  Only  the  imperfect  mesenteries  are  gonophoric,  and  the  repro- 
ductive organs  are  very  conspicuous  on  account  of  their  bright  orange 
color  due  to  the  presence  of  large  oil  globules  in  the  ova  and  sperma- 
tozoa mother  cells.  The  mesenterial  filaments  are,  like  the  disc,  of  a 
deep  wine  color,  the  general  endoderm  being  colorless. 

In  its  coloration,  so  far  as  this  can  be  determine<],  this  form  comes 
close  to  Paractis  ruhm  obtained  by  the  Wilkes  Exploring  Expedition 
at  Valparaiso.  The  very  different  habitat  of  the  Albatross  form,  which 
is  an*inhabitant  of  deep  water  and  the  uncertainty  of  an  indentiiication 
of  an  alcoholic  specimen  with  a  form  described  as  seen  living  and  with- 
out any  characteristic  anatomical  features,  has  induced  me  to  consider 
for  the  present  the  Albatross  form  as  distinct. 

GenuB  ANTHOIiOBA,  Hertwig. 

Paractidae  with  a  large  number  of  short  tentacles  covering  the  greater 
portion  of  the  disc ;  margi  n  of  the  disc  lobed  as  in  Metridimn.  Sphinct'Cr 
strong,  prolonged  a  long  distance  down  the  wall. 

Hertwig  ('82)  established  this  genus  for  a  form  previously  inferred 
to  the  genus  Metridimn^  and  which  bears  strong  resemblance  to  the 
forms  properly  belonging  to  that  group,  at  least  in  so  far  as  the  margin 
and  the  tentacles  are  concerned.  On  the  other  hand,  Hertwig  has 
shown  that  in  this  case  the  external  similarity  is  accompanied  by  such 
differences  in  internal  organization  that  the  establishment  of  a  new 
genus  and  the  reference  of  this  to  the  family  Paractidae  is  necessary. 

15.  Antholoba  reticulata,  (Dauii)  Hert. 

Synonyms. — Actinia  reticulata. — Dana  U.  S.  Expl.  Exped-,  1846. 

Metridium  rcttcM/a^tiw.— Milne-Edwards,  1857.     Verrill,  1868. 

A ciinoloha reticulata. — Oosse,  1860.     Antholoba  reticulata. — R. Hertwig,  1882. 
NoH.  737,  738.     Station:  Port  Otway,  Patagonia.     Litt-oral.    Two  specimens. 
No.  739.     Station:  Lota,  Chile.     Littoral.     One  Rpecimen. 
No.  740.     Station:  Charles  Island,  Galapagos  Archipelago.     Littoral.    One  specimen. 

I  have  very  little  to  add  to  the  description  Hertwig  has  given  of  this 
form.  I  do  not  find,  however,  that  the  margin  of  the  disc  is  "swollen 
like  a  i)ad,"  but  on  the  contrary  the  uppermost  portion  of  the  column 
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wall  is  ill  some  specimens  thinner  than  it  is  farther  down.  The  presence 
of  a  pad  may  be  due  to  contraction. 

The  sphincter  mnscle,  as  Hertwig  pointed  out,  extends  from  the  up- 
per to  the  lower  end  of  the  wall.  Its  shape  nuiy  be  of  generic  impor- 
tance^ since  it  does  not  present  the  sudden  widening  near  the  margin 
which  is  to  be  seen  in  the  forms  I  have  referred  to  the  genus  Paractis, 
but  topers  off  very  gradually  indeed  as  it  passes  down  the  column. 

The  specimens  I  examined  did  not  possess  reproductive  organs,  so 
that  I  can  not  decide  the  question  Hertwig  has  raised  regarding  the 
hermaphroditism  of  this  form. 

Genus  AbtinernuB,  Verrill. 

Paractidae  with  thick  column  wall;  margin  lobed;  tentacles  short, 
situated  near  the  margin,  the  mesoghea  thickened  toward  their  bases, 
80  as  to  give  them  a  more  or  less  bulbous  appearance.  Sphincter 
muscle  rather  weak  (sometimes  absent?). 

The  genus  Actviernus  was  established  by  Verrill  ('79)  for  a  deep-sea 
form  obtained  off  the  more  northern  i)ortion  of  the  east  coast  of  the 
United  States.  Verrill's  definition  and  description  speak  of  the  margin 
below  the  tentacles  being  "divided  into  acute  lobes  or  teeth  continuous 
with  the  body  wall,"  the  tentacles  being  adnate  to  these  teeth.  This  is 
the  appearance  which  Actinernus  nohilis  presents,  but  I  have  preferred 
to  speak  of  the  teeth  as  thickenings  of  the  mesogloea  of  the  bases  of  the 
tentacles,  since  this  more  nearly  describes  what  obtains  in  A.plebeius, 
and  probably  also  in  A.  saginatnif.  The  sphincter  muscle  is  quite  weak 
in  A.pleheiiiSj  as  will  be  seen  from  the  following  description,  and  ap- 
parently is  wanting  in  ^.  woZh7i«,  being  indistinguishable  with  a  pow- 
erful lens.  This  character  offers  a  marked  difference,  independent  of 
the  nature  of  the  tentacles  between  this  genus  and  Atitholoha. 

The  similarity  which  the  figure  of  Polysiphorua  iuheroHa  given  by 
Hertwig  ('82)  shows  to  an  AcUnernuH  is  very  striking  and  suggests 
its  x>ossible  reference  to  the  latter  genus.  The  lobed  margin,  the  ba- 
sally  swollen  tent{u*les,  the  disc  marked  with  rjidiating  grooves,  the 
chalice-like  shape  of  the  column,  are  all  similarities  which  attra<;t  at- 
tention. The  sphincter  muscle,  too,  though  differing  in  shape  from 
that  of  A.  pleheiusy  to  be  described  below,  is  nevertheless  mesodermal 
and  by  no  means  powerful.  The  principal  characteristic  upon  which 
Hertwig  relies  in  the  establishment  of  the  genus  is  found  in  the  rather 
large  openings  at  the  tips  of  the  tentacles.  Such  openings  are  known 
to  be  of  frequent  occurrence,  and  their  enlargement  within  certain  limits, 
unaccompanied  by  a  marked  abbreviation  or  other  alteration  of  the 
tentacles,  can  not  be  considered  suflicjiently  distinctive  for  the  forma- 
tion of  a  new  genus.  It  seems  to  me  that  a  reference  of  Polysiphonia 
tuberosa  to  VerrilPs  genus  AcUnemm  will  place  it  with  forms  to  which 
it  is  far  more  closely  related  than  it  is  to  PolyHtomidium.  (See  Appen- 
dix, p.  209.) 
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16.  Aotinemus  plebeius,  sp.  dot. 
Plate  XXIV,  Figs.  42-45, 

No.   711.     Station    2791.     Lat.  38^  08'  S.;   long.  75^  53'  W.    Depth,  677  fathomfl. 
One  specimen. 

The  bodj^  is  calycifonn  and  measures  about  o**'"  in  height,  with  a  di- 
ameter of  about  T*"'"  at  the  disc.  The  base  on  the  other  hand  measures 
only  2.5*'"  in  diameter.  It  was  probably  adherent,  though  from  its 
great  distortion  in  the  single  specimen  it  is  difficult  to  be  certain  what 
its  character  may  have  been. 

The  column  wall  is  rather  soft  iii  consistency,  though  relatively  thick, 
and  its'surface  being  somewhat  torn  into  thread  '  !ias  a  rather  ragged 
api)earance.  The  ectoderm  is  almost  entirely  macerated  away,  but  the 
few  fragments  that  remain  show  that  it  was  of  a  chocolate  brown  color. 
The  sphincter  is  embedded  in  the  mesogloea,  not  far  from  its  endoderinal 
surface.  It  extends  some  distance  down  the  column  wall,  but  is  very 
narrow.  In  sections  (PL  xxiv,  Fig.  43)  it  is  seen  to  consist  of  a  series  of 
cavities  placM  one  above  the  other,  for  the  most  part  in  a  single  row, 
each  cavity  being  separated  from  its  neighbor  by  a  distinct  partition 
of  mesoghea.  Each  cavity  is  occupied  by  a  mesoglo?al  network  of 
fine  fibre,  in  the  cilrcular  or  oval  interstices  of  which  the  muscle  cells  are 
arranged. 

The  margin  is  tentaculate  and  wavy  or  lobed  in  outline.  The  tenta- 
cles are  about  ninety-six  in  number  and  are  arranged  in  two  or  three 
cycles  at  the  margin.  They  are  of  a  puri)li8h-brown  color  and  are 
short  and  slender,  each  being  provided  at  the  outer  surface  of  its 
base  with  a  marked  inesogteal  thickening  (PI.  xxiv,  Fig.  42),  which  ex- 
tends a  short  distance  upwards  towards  the  tip  upon  the  outer  surface 
of  the  tentacle.  The  longitudinal  muscles  are  weak  and  are  not  em- 
bedded in  the  mesoglcea. 

The  disc  is  concave  and  of  a  wine-purple  color  and  is  marked  with 
radiating  ridges,  due  to  the  roofs  of  the  inter-  and  intra-mesenterial 
spaces  being  pouched  out.  The  radiating  muscles  are  ectodermal  and 
not  at  all  embedded  in  the  mesoglcea. 

The  mouth  forms  an  elevation  at  the  center  of  the  disc.  It  is  provided 
with  two  well-marked  siphonoglyphes.  The  stomatodaeum  is  longitud- 
inally ridged,  the  walls  of  the  deep  siphonoglyphes  being  on  the  other 
hand  smooth.  The  e(*toderm  of  the  stomatodaeum  is  of  a  deep  wine- 
purple  color. 

The  mesenteries  are  arranged  in  four  cycles,  though  indications  of  a 
fifth  and  sixth  cycle  were  present,  neither  of  them  being,  however,  per. 
feet.  In  a  sextant  of  the  wall  examined  only  one  pair  of  mesenteries  of 
the  sixth  cycle  was  present,  and  five  pairs,  instead  of  eight,  of  the  fifth 
cycle.  Only  the  six  pairs  of  mesenteries  of  the  first  cycle  are  perfect, 
and  only  the  mesenteries  of  the  third  and  fourth  cycles  are  gonophoric. 
The  musculature,  botli  longitudinal  and  parieto-basilar,  is  very  weak. 
What  corresponds  to  the  muscle  pennon  is  very  low,  the  mesoghea  being 
raised  into  short,  blunt  processes  which  carry  the  muscle  cells  and  giv^e 
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to  the  surface  of  the  mesentery  on  which  they  occur  a  creuate  appear- 
ance in  transverse  sections  (PI.  xxiv,  Fig.  44).  The  endoderm  of  the 
mesenteries  and  that  of  the  body  wall  is  of  a  purplish-brown  color,  paler 
than  the  stomatodaeum,  while  the  mesenterial  filaments,  in  whole  or  in 
part,  have  the  same  deep  wine  color  which  has  been  described  for  stoma- 
todaeum  and  disc.  The  mesogloea  of  the  reproductive  region  of  the  gono- 
phoric  mesenteries  is  much  thickened,  as  is  shown  in  PI.  xxrv,  Fig.  45. 

Genus  ACTINOSTOLA,  Verrill. 

Paractidse  usually  of  large  size,  with  firm,  leathery  wall,  which  may 
be  somewhat  corrugated  or  folded,  but  is  not  furnished  with  verrucae. 
The  margin  is  not  lobed  and  is  tentaculate;  the  tentacles  are  short  and 
stout,  fluted  and  with  their  longitudinal  musculature  embedded  in  the 
mesogloea.  Sphincter  well  developed,  extending  a  considerable  dis- 
tance down  the  column  wall  and  not  expanding  abruptly  above. 

The  genus  Actinostola  was  established  by  Verrill  ('83)  for  a  species 
which  he  had  previously  ('82)  described  as  Vrticiyia  callosa.  In  his  de- 
scription of  the  genus  he  states  that  the  column  is  '^  covered  with  large, 
irregular  tubercles  nothavingthepowerof  adhering  to  foreign  substan- 
ces," and  in  the  description  of  the  species  ('83)  he  says:  "The  surface 
of  the  column  is  usually  more  or  less  covered  with  low,  irregular,  often 
flattish  verrucae,  which  become  more  and  more  prominent  and  some- 
times form  longitudinal[serie8  or  crests  on  the  upper  part,  but  fade  out 
to  mere  wrinkles  toward  the  base."  In  specimens  of  A.  callosa^  which 
I  have,  through  the  kindness  of  Mr.  Rathbun,  been  able  to  examine,  I 
could  find  nothing  that  could  be  properly  termed  verrucae,  or  even 
tubercles,  though  the  surface  of  the  column  wall  was  more  or  less  cor- 
rugated, resembling  in  some  specimens  beaten  silver,  and  bore  irregular 
ridges  of  mesogloea  near  the  margin.  The  AUyatross  specimens  present 
the  same  appearance,  though  in  one  case  the  conjugations  are  sufficiently 
strong  to  give  an  almost  warty  apx)earance  to  the  column. 

Verrill  considers  the  genus  Actinostola  to  be  allHM  to  BolocerUj  Ur- 
tieina^  and  espe^'ially  to  Actinauge.  What  the  genus  Urticma^  may 
embrace  remains  to  be  seen,  but  the  other  two  genera  mentioned  have 
certainly  only  very  remote  affinities  with  Actinostola^  Bolocera  being 
related  to  the  Antheadse,  and  Actinauge  one  of  the  Sagartid  genera, 

17.  Actinostola  caUosa;  Verrill. 

Plate  XXIV,  Fig.  46;  Plate  xxv,  Fitrs.  47-52. 

Synonym: — Urticina  caUosa,  Verrill.     1882. 
No«.  714-715.     Station  2792.    Lat.  0^  37  S. ;  long.  81^  00'  W.     Depth,  401  fathoms. 

Four  specimens. 
No.  721.    Station  2807.    Lat.  0"=  24'  R. ;  long.  87^  06'  W.     Depth,  812  fathoms.    Two 

specimens. 
No.  723.    Station  2818.    Lat.  0^  29'  S. ;  long.  89^  54'  30"  W.    Depth,  392  fathoms. 

One  specimen. 

The  Albatross  specimens  denoted  above  I  can  not  distingnish  from 
Verrill's  A.  caUosa^  with  authentic  specimens  of  which  I  hav^  carefully 
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compared  tliem.  They  measure  aboat  S*"*"  in  height,  with  a  diameter  of 
6.5*'"».  Most  of  the  specimens  (PI.  xxv,  Pig.  47)  are  only  partially  con- 
tracted, allowing  the  tentacles  to  partially  i^rotrude,  but  in  some  they 
are  entirely  concealed  from  view. 

The  base  is  flat,  marked  with  fine  radiating  lines,  and  has  the  lim- 
bus  folded  back  over  its  edges  in  all  the  specimens.  The  column  is 
nearly  cylindrical,  and  slightly  smaller  above  than  below.  Its  wall  has 
a  firm,  parchment-like  consistency,  and  is  variously  corrugated,  in  part 
owing  to  contraction.  In  the  more  fully  expanded  specimens  the  sur- 
face has  somewhat  the  appearanC/C  which  beaten  silver  or  other  soft 
metal  presents,  while  in  others  the  corrugations  may  be  sufficiently 
pronounced  as  almost  to  justify  the  designation  of  irregular  tubercles. 
There  are,  however,  no  indications  of  verruca?.  Below  the  margin  the 
mesogloea  is  rougher  than  elsewhere,  and  is  raised  into  irregular  ridges. 
The  column  wall  has  a  snowy  white  appearance,  the  ectoderm  in  all 
the  specimens  having  almost  disappeared;  the  fragments  of  it  wliich 
remain  in  some  specimens  seem  to  indicate  that  it  was  of  a  pale,  brown- 
ish-purple color.  The  sphincter  (PI.  xxv,  Pig.  51)  is  well  developed 
and  extends  a  considerable  distance  down  the  column  wall.  In  its 
upper  part  it  does  not  occupy  the  entire  width  of  the  column  wall,  but 
lie«  throughout  its  course  nearer  the  endodermal  surface  than  the  exuto- 
dermal,  its  cavities  passing,  in  fact,  directly  into  the  ordinary  circular 
musculature  of  the  endoderm.  It  does  not  expand  suddenly  above, 
but  its  upper  part,  though  larger  than  the  middle  region,  tapers  off 
very  gradually  as  it  is  traced  downwards.  In  its  upper  part  the  closely 
packed  muscle  cavities  show  a  tendency  to  be  arranged  in  longitudinal 
bands  (PL  xxv,  Pig.  52)  separated  from  one  another  by  streaks  of 
nearly  homogeneous  mesogloea,  and  recalling  the  arrangement  which 
Hertwig  ('82)  has  described  for  his  Dysactis  crasswornM. 

There  is  no  well-defined  margin,  the  tentacles  being  inserted  upon  it. 
They  are  rather  numerous,  situated  close  to  the  margin,  and  are  short 
and  stout,  with  well-marked  pores  at  their  extremities.  They  have  a 
more  or  less  decided  pink  or  salmon  color,  and  are  rather  indistinctly 
longitudinally  fluted.  Their  longitudinal  musculature  is  imbedded  in 
the  rather  thick  mesoglcea  (PI.  xxv.  Fig.  48),  as  is  also  the  radial  mus- 
culature of  the  disc.  This  portion  of  the  body  is  smooth  and  concave 
and  has  the  same  pinkish  color  wliich  occurs  in  the  tentacles.  The 
mouth  is  wide,  and  the  stomatodteum  is  about  half  the  length  of  the 
body.  It  is  longitudinally  ridged,  and  has  two  well-marked,  deep 
siphonoglyphes  with  smooth  walls,  which  are  continued  down  below 
the  lower  edge  of  the  stomatodaeum,  almost  to  the  base. 

Twenty- four  i)airs  of  mesenteries  reach  the  stomatodaeum,  but  twelve 
of  them  are  united  to  the  stomatodaeum  to  a  less  extent  than  the  other 
twelve.  In  addition  to  these  there  is  anotlier  cycle  of  twenty-four  im- 
perfect pairs,  which  may  be  counted  as  the  fourth  cycle,  while  the  fifth 
cycle  of  forty-eight  pairs,  also  imperfect,  presents  the  anomalous  con- 
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didon  of  one  mesentery  of  each  pair  being  much  more  highly  devel- 
oped than  its  fellow  (PL  xxv,  Fig.  46).  One  of  each  pair  is  quite  small, 
without  reproductive  organs  and  mesenterial  filaments,  and  hardly 
projects  above  the  column  endoderm,  while  its  fellow  is  fairly  broad, 
and  carries  reproductive  organs  and  a  mesenterial  filament.  A  similar 
disparity,  though  less  marked,  is  to  be  found  in  the  pairs  of  the 
fourth  cycle,  but  I  could  not  distinguish  it  in  the  third  cycle.  The  re- 
lation of  the  small  to  the  large  mesentery  of  each  of  the  unequal  pairs 
seems  to  be  constant,  and  is  shown  m  the  diagrammatic  figure  (PL  xxiv, 
Pig.  46).  It  will  then  be  seen  that  in  the  fifth  cycle  ( v)  the  small  mesen- 
teries are  those  nearest  the  mesenteries  of  the  fourth  cycle  (iv),  while  in 
the  fourth  cycle  the  strongest  mesenteries  are  those  nearest  the  pairs 
of  the  first  and  second  cycle.  A  few  irregularly  disposed  mesenteries 
ofthe  sixth  cycle  could  also  be  seen.  The  mesenteries  of  the  fourth 
and  fifth  cyles  are  gonophoric. 

As  regards  the  musculature  of  the  mesenteries,  it  is  not  very 
Btrongly  developed.  At  the  base  of  each  mesentery  (PL  xxv,  Fig.  50) 
there  is  a  strong  development  of  muscle  processes  on  both  sides,  pro- 
dacing  a  basal  muscle  (bm) .  similar  to  what  occurs  in  the  Ed  wardsiatj, 
and  to  a  less  extent  in  many  Hexactinians.  In  the  mesogloea  of  the 
basal  region  of  the  mesenteries  of  the  first  three  cycles  some  4'avities 
are  to  be  observed  similar  to,  but  less  highly  developed,  than  those  al- 
ready described  for  Bolocera  oecidua,  and  like  those  developed  in  connec- 
tion with  the  parieto-basilar  muscle  (|>&?»),  which  forms  a  slight  pro- 
jection on  one  side  of  the  base  of  the  mesenteries.  The  longitudinal 
muscles  cover  all  the  muscular  portion  of  the  mesenteries  in  an  almost 
uniform  layer,  only  toward  the  inner  edge  of  the  muscular  region  be- 
coming longer  and  forming  a  rather  weak  muscle  }>ennon  (PL  xxv,  Fig. 
49).  The  muscle  processes,  especially  in  the  pennon,  show  a  tendency 
to  be  arraiiged  in  groups  on  more  or  less  distinct  blunt  processes  of 
mesoglcea. 

Amongst  the  Challenger  material  Dysactis  crassicornis  presents  cer- 
tain features  of  marked  similarity  to  ActinoHtola  callosa.  The  general 
arrangement  ofthe  muscle  cavities  ofthe  sphincter  muscle  seems  to  be 
identical  in  the  two  forms,  and  the  peculiar  arrangement  of  the 
mesenteries  of  the  younger  cycles  shows  interesting  similarities. 
There  are,  however,  certain  differences  in  the  arrangement,  which 
have  made  me  hesitate  to  identify  the  two  forms,  though  I  am  inclined 
to  believe  that  Dysaetis  crasHicornis  is  to  be  proi)erly  referred  to  the 
genus  Actinostolaj  and  that  it  is  even  probable  that  it  may  be  identical 
with  A.  callosa.  There  can  be  little  question  that  its  reference  to 
Milne-Edwards'  genus  JDyaactiH  is  incorrect,  since  we  know  that  two 
at  least  ofthe  forms  referred  by  its  author  to  it,  i>.  annulafa  (Lesueur) 
and  i>.  biserialis  (=  Aiptasia  conchii  Gosse),  are  Bagartids,  while 
1),  chilemis  is  also  referred  to  that  family  by  Verrill  and  Andres.  If, 
tberefore,  the  forms  referred  to  Milne-Edwards'  genus  are  Sagartids  it 
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can  sc^arcely  be  proper  to  associate  with  tlieiii  Paractids,  In  cases 
like  this  where  the  definition  is  imperfect  we  have  to  interpret  the 
genus  from  the  forms  which  have  been  assigned  to  it  and  not  vice  versd, 
and  a  more  perfect  definition  of  the  genns  Dysa^itis  will  include  a  men- 
tion of  the  occurrence  of  acontia  and  cinclides.     (See  Appendix  p.  209.) 

18.  ActinoBtola  ezcelsa,  8p.  nov. 
Plate  XXVI,  Figs  53-56. 

No.  696.     Station  2770.     L:it.  48^  37'  S. ;  long.  65^  46'  W.     Depth,  58  fathoms.    One 

specimen. 
No.  am.    Station  2771.     Lat.  51-^  34'  S. ;  long.  68^  00'  W.     Depth,  50*  fathoms.    Two 

specimens. 

This  very  striking  form  (PI.  xxvi,  Fig.  53)  measures  about  6*="*  in 
heiglit  and  from  5.5  to  G*^'"  in  diameter.  The  base  is  evidently 
adherent  and  the  limbus  is  not  folded  over  it,  as  was  the  case  in  A» 
callosa. 

The  column  is  cylindrical,  narrowing  slightly  towards  the  margin,  and 
is  fippareutly  capable  of  little  contraction.  Its  walls  are  firm,  and  for 
the  most  part  smooth,  though  in  contracted  specimens  irregular  longi- 
tudinal ridges  are  to  be  seen  below  the  margin;  these,  however,  seem 
to  be  due  to  the  state  of  contraction.  The  ectoderm  of  the  column  has 
a  pale  brown  or  buft*  color;  where  it  has  been  macerated  away  the  sub 
jacent  mesoglcea  is  seen  to  be  cream  white.  The  sphincter  muscle 
(PI.  XXVI,  Fig.  54)  is  fairly  strong,  but  nevertheless  is  unable  to  over- 
come the  resistance  offered  by  the  firmness  of  the  column  niesogloea,  so 
that  in  none  of  the  specimens  are  the  tentacles  concealed  from  view. 
In  shai)e  the  sphincter  difffers  markedly  from  that  of  A.  callosa.  It 
forms  a  delicate  network,  occupying  almost  the  entire  thickness  of  the 
mesogloRa  in  its  upper  half,  and  its  inner  surface  passes  into  the  gen- 
eral circular  musculature  of  the  column  wall.  There  is  no  tendency 
for  the  muscle  cavities  to  arrange  themselves  in  longitudinal  rows  as  in 
A.  ealloHaj  but  rather  in  horizontal  lines  perpendicular  to  the  surface  of 
the  column.  The  column  wall  is  less  thick  in  its  uppermost  part  than 
a  little  lower  down,  and  consequently  the  thickest  portion  of  the  sphinc- 
ter is  beh)\v  its  uppermost  edge,  in  ftwt  almost  half-way  down.  In  its 
lower  i)art  it  is  thin,  lying  close  to  the  endodermal  surface  of  the  meso- 
ghea,  and  is  prolonged  downwards  some  distance  in  this  condition, 
gradually  beccnning  lost  in  the  muscle  processes  of  the  circular  muscu- 
lature of  the  column  wall. 

There  is  no  definite  margin,  the  tentacles  occurring  at  the  junction  of 
the  disc  and  column  wall.  They  are  rather  numerous,  numbering  per- 
haps one  hundred  and  ninety-two,  and  are  short  and  stout,  with  pores  at 
their  extremities.  They  are  longitudinally  fluted,  and  also  transversly 
grooved,  so  that  the  surface  seems  much  corrugated.  The  mesogloea 
of  the  tentacles  is  almost  entirely  occupied  by  the  longitudinal  muscles 
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(PL  XXVI,  Fig.  56) ;  in  the  elevations  wliich  give  rise  tc>  the  llutingK,  bow- 
ever,  it  has  a  very  delicate  structure  resembling  greatly  typical  areolar 
tissae  with  its  connective  tissue  corpuscles. 

The  mouth  is  large;  the  stomatodaBum  is  irregularly  ridged  loiigi- 
todlDally,  and  the  siphonoglyphes  are  deep  and  prolonged  below  the 
lower  level  of  the  stoinatodienm. 

The  mesenteries  are  arranged  in  ninety-six  pairs,  of  which  only 
those  of  the  first  two  cycles,  twelve  in  all,  are  perfect.  These,  together 
with  the  mesenteries  of  the  third  cycle  are  sterile,  the  reproductive 
organs  occurring  only  on  the  mesenteries  of  the  fourth  and  fifth  cycles. 
The  longitudinal  musculature  (PI.  xxvi.  Fig.  55)  is  fiiirly  strong  but  does 
not  form  any  distinct  pennon  upon  the  surface  of  the  mesentery.  The 
mnscle  processes  show  a  tendency,  especially  in  the  basal  portion  of  the 
mesentery,  to  be  grouped  upon  low  elevations  of  the  general  mesogh^a. 
The  parieto-basilar  muscle  {pbm)  is  well  develoi)ed  and  forms  a  decided 
projection  upon  the  basal  portion  of  the  mesenteries,  which  portion, 
where  the  parieto-basilar  occurs,  contains  a  number  of  cavities,  evi- 
dently develoi>ed,  as  in  B,  occidua^  in  connection  with  the  growth  of  the 
muscles. 

19.  Actinostola  pergamentacea,  sp.  nov. 

Plate  XXVI,  Figs.  57  and  58;  Plate  xxvii,  Figs.  59-63. 

Ko.  m.    Station  2769.    Lat.  45°  22'  S. ;  long.  64°  20'  W.    Depth  5U  fatUoms.    Five 
•pecimens. 

These  si)eciniens  (PI.  xxvi.  Fig.  57),  which  seem  to  belong  to  the  genus 
Aeii%09tola^  are  very  much  macerated,  the  tentacles  having  dissolved 
into  shreds,  so  that  it  is  impossible  to  ascertain  their  shape  or  ,struc- 
tnre.    The  specimens  measure  3*"'"  in  height  and  2''"»  in  diamet;er. 

The  base  is  evidently  adherent  and  larger  in  diameter  than  the 
column.  This  is  almost  cylindrical,  enlarging  somewhat  at  the  margin 
and  limbus.  Its  walls  are  smooth,  firm,  and  parchment-like,  being 
hrittle  rather  than  tough,  and  readily  broken.  It  is  pure  white  in 
color,  the  ectoderm,  however,  being  entirely  absent.  The  sphincter 
PL  xxvn.  Fig.  59)  resembles  in  general  appearance  that  of  A .  exeelsa^  but 
»by  no  means  as  strong.  None  of  the  specimens  show  the  slightest 
tiuce  of  the  margin  being  infolded  over  the  tentacles,  and  this  is  not 
remarkable,  considering  the  stiflFness  of  the  column  mesoghea. 

The  tentacles  seem  to  have  been  numerous,  perhjips  one  hundred 
and  ninetytwo,  though  this  is  merely  an  estimate,  since  they  are  too 
l>wlly  macerated  to  allow  of  a  count.  Their  longitudinal  musculature  is 
imbedded  in  the  mesogloea  in  a  number  of  small  cavities  (PI.  xxvii.  Fig. 
%  The  disc  is  roughened  by  radiating  rows  of  small  tubercle-like 
devations,  and  the  radial  musculature  resembles  that  of  the  tentacles, 
tboagh  in  one  specimen  the  cavities  were  elongated  and  separated  by 
Wrow  trabecnlse  of  mesoglcBa,  presenting  the  appearance  shown  in 
PLxxvi,  Fig.  58. 


Digitized  by 


Google 


172      ACTINLE    OF   ALBATROSS   EXPLORATIONS — M'MURRICH. 

The  iiioiitli  is  prominent.  The  siphonoglyphes  are  deep  and  longer 
than  the  stomatodieuni.  All  the  mesenteries,  with  the  exception  of 
the  youngest  cycle,  are  perfect;  there  are  apparently  five  cycles,  the 
mesenteries  of  the  third  and  fourth  cycles  being  gonophoric.  The 
muscle  processes  of  the  longitudinal  muscles  are  developed  over  the 
entire  muscle-bearing  surface  of  the  mesentery,  increasing  slightly 
towards  the  inner  edge  of  this  surface  to  form  a  weak  pennon.  In  the 
upper  part  of  the  mesenteries,  above  the  region  where  the  parieto- 
basilar  occurs  the  i)arietal  part  of  the  mesentery  is  somewhat  thick- 
ened, and  the  muscle  processes  in  this  thickened  region  are  somewhat 
more  numerous  and  more  slender  than  elsewhere  (PI.  xxvii.  Figs.  62-63). 
Over  the  general  surface  of  the  mesenteries  the  processes  are  com- 
paratively stout  (PI.  XXVII,  Fig.  61).  The  pariet4)-basilar  muscle  pre- 
sents essentially  the  same  characteristics  as  in  A,  h*aUo8ay  the  mesogloea 
in  the  region  occupied  by  it  having  small  cavities  enclosed  in  it.  As  iu 
A.  callona  also  a  basal  muscle  is  present  (PI.  xxvii.  Fig.  62),  but  it  has 
relatively  but  a  slight  development. 

Genus  PYCNANTHUS,  gen.  nov. 

Paractidae  of  moderate  size,  with  thick,  though  rather  soft,  column 
wall;  no  tubercles  or  verrucfp,  though  tlie  upper  portion  of  the  column 
is  marked  by  more  or  less  distinct  longitudinal  ridges  running  to  the 
bases  of  the  tentacles.  Margin  tentaculate,  not  lobed;  tentacles  short, 
but  slender,  not  swollen  at  the  base.  Sphincter  muscle  rather  weak, 
lying  close  to  the  endoderm. 

I  have  established  this  genus  for  the  reception  of  a  form  which  does 
not  seem  to  be  assiguable  to  any  of  the  genera  of  Paractidie  as  they 
are  here  understood.  The  weak  sphjncter  and  slender  tentacles  ex- 
clude it  from  the  genus  ActhiOHtola;  the  absence  of  a  marked  dilata- 
tion of  the  8phin(»ter  and  the  occurrence  of  ridges  upon  the  upper  part 
of  the  column,  running  to  the  bases  of  the  tentacles,  show  it  to  be  dis- 
tinct from  the  genus  ParaetiH.  The  ridges  are  hollow,  with  rather  del- 
icate walls,  and  resemble  those  found  in  certain  Sagartids  which  pos- 
sess a  capituluni.  The  absence  of  acontia,  however,  precludes  the 
association  of  the  form  about  to  be  described  with  the  Sagartidae. 

20.  PyonanthuB  maliformis,  sp.  noT. 
PI.  XX VII,  Figs.  64-67;  PI.  xxviii,  Fig.  68. 

No.  728.    Station  2839.    Lat.   38^  08'  N. ;  long.  118^  40'   W.     Depth,  414  fathoms. 
Fourteen  specimens. 

The  largest  specimens  (PI.  xxvii,  Fig.  64),  measure  2.5<^"»  in  height,  and 
3.3*^"'  in  diameter.  All  are  contracted,  the  tentacles  and  upper  i)or- 
tion  of  the  column  being  infolded.  The  alcohol  in  which  they  are  pre- 
served is  stained  a  very  distinct  yellow,  and  when  specimens  are  pla<".ed 
in  fresh  alcohol  this  quickly  assumes  the  same  coloration.    The  pig- 
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ment  seems  to  saturate  the  alcohol  quickly,  fresh  alcohol  contiuuing  to 
extract  more  of  it  even  after  several  chaugings. 

The  base  is  thin,  allowing  the  mesenteries  to  be  seen  through,  when 
the  more  or  less  membranous  brown  coating  which  covers  it  is  re- 
moved. The  margin  of  the  base  in  all  the  specimens  is  concealed  by 
the  Iinibu3  being  reflected  over  it. 

The  column  is  white,  the  ectoderm  having  been  entirely  removed, 
and  is  irregularly  corrugated;  no  tubercles  or  verrucie  are  present, 
however.  The  mesoglcea  is  very  thick,  measuring  in  one  specimen  at  a 
point  a  short  distance  above  the  limbus  as  much  as  3.5™"'  in  thickness. 
Itisnot^  however,  harsh  or  resistant  to  the  touch,  but  on  the  contrary 
is  rather  soft,  and  in  structure  is  almost  homogeneous  or  hyaline,  with 
small  cells  scattered  through  it.  Towards  its  upper  part  are  a  number 
of  ridges,  which  are  hollow  and  thin-walled,  and  pass  to  the  bases  of 
the  tentacles  of  the  outer  row.  The  sphincter  muscle  extends  a  con- 
aderable  distance  down  the  column  wall  (PI.  xxvii,  Fig.  65),  but  is 
throughout  thin.  It  lies  throughout  its  entire  extent  close  to  the  endo- 
dermal  surface  of  the  mesoglcea,  passing  into  the  circular  musculature 
of  the  column  wall.  Above  it  is  very  sliglitly  thickened,  but  not  at  all 
as  ui  Paraetis.  The  muscle  cavities  for  the  most  part  show  little  ten- 
d«icy  towards  any  regular  arrangement  (PI.  xxvir,  Fig.  60),  though 
towards  the  lower  edge  of  the  muscle  they  are  somewhat  elongated,  and 
arranged  in  lines  nearly  x>erpendicular  to  the  surface  of  the  mesoglcea. 

The  margin  is  tentacmlate.  The  tentacles  are  arranged  in  four  cycles, 
12, 12,  24,  48,  The  ridges  upon  the  upper  surface  of  thfe  column  run  to 
the  bases  of  the  outer  tentacles,  and  from  the  bases  of  the  inner  ones 
ridges  extend  outward,  but  only  for  a  short  distance,  losing  themselves 
before  they  reach  the  outermost  cycle  of  tentacles.  The  mesoglcea  of 
the  bases  of  the  tentacles  is  only  very  slightly  thickened,  and  the  longi- 
tudinal muscles  of  the  tentacles  are  imbedded  in  the  mesoglcea.  In  the 
^  the  radial  muscles  are  mesoglceal  and  are  arranged  in  a  very  chai*- 
acteristic manner  (PL  xxviii,  Fig.  68),  recalling  wha*^^  Hertwig  has  figured 
for  Dygactis  crassicornis.  Opposite  the  insertions  of  the  mesenteries 
into  the  disc  the  radial  musculature  is  interrupted  so  that  it  is  di- 
vided into  radial  bands,  each  separated  from  its  neighbors  by  a  depres- 
sion on  the  surface  of  the  disk.  Each  radial  band  appears  to  be  a 
smgle  flattened  cavity,  traversed  by  perpendicular,  somewhat  branch 
iHg,  fine  trabecuhe  of  mesoglcea,  which  divide  the  large  cavity  into  a 
greatnumber  of  smaller  ones,  in  which  lie  the  muscle  cells. 

The  stomatodieum  is  longitudinally  ridged  and  is  continued  down- 
wards almost  to  the  base.  The  siphonoglyphes  are  deep,  and  near 
their  lower  extremities  two  transverse  folds,  lying  one  above  the  other, 
project  across  the  cavity  of  each,  closing  it  below. 

The  mesenteries  are  arranged  in  ninety-six  pairs,  the  ycmngest  cycle 
of  forty-eight  pairs  being  indistinguishable  to  the  naked  eye.  The 
^elve  pairs  of  the  first  two  cycles  are  i)erfect,  the  twelve  tertiaries 
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also  reaching  the  stomatodaeiim,  but  being  united  to  it  to  a  less  extent 
than  are  the  primaries  and  secondaries.  The  reproductive  organs  are 
borne  upon  the  mesenteries  of  the  third  and  fourth  cycles.  The  lon- 
gitudinal muscles  of  the  mesenteries  do  not  form  a  distinct  pennon 
(PL  XXVII,  Fig.  67).  In  the  perfect  mesenteries  the  processes  which  sup- 
port the  muscle  cells  arise  in  bunches  from  stout  elevations  of  the 
mesogloea.  The  parieto-basilar  muscles  extend  only  a  very  short  dis- 
tance up  from  the  base,  and  in  sections  through  the  middle  of  the 
column  are  not  to  be  distinguished.  No  acontia  appear  to  be  present 
The  endoderm  is  considerably  macerated,  so  that  the  form  of  these 
structures,  if  they  existed,  could  not  be  made  out;  I  base  my  state- 
ment as  to  their  absence  in  the  absence  of  nematocysts  in  the  tissues 
lying  in  the  body  cavity,  the  macerated  remains  of  the  mesenterial 
filaments. 

Geuas  C7MBACTI8,  gen.  uov. 

Paractidie  of  moderate  size,  crateriform  in  shape,  with  the  mesoglcBa 
of  the  column  wall  rather  thick  but  soft;  surface  of  column  rugose  in 
contracted  forms,  but  without  verrucie  or  warts;  no  capitulum  with 
longitudinal  ridges.  Sphincter  muscle  relatively  weak,  lying  close  to 
the  endoderm;  margin  not  lobed,  tentaculate;  tentacles  numerous, 
situated  close  to  the  margin,  short,  slender,  not  bulbous  at  the  base. 

The  form  for  which  I  establish  this  genus  approaches  somewhat  in 
ai)pearance  an  ^etinernusj  having  the  short  tentacles  concentrated  near 
the  margin  as  in  that  genus,  a  large  portion  of  the  disc  being  left  un- 
covered. The  absence,  however,  of  any  bulbous  enlargements  or  thick- 
ening of  the  mesogloea  at  the  bases  of  the  tentacles  induces  me  to  place 
the  form  in  a  separate  genus,  which,  from  the  cup-shaped  form  of  the 
specimens  to  bo.  referred  to  it,  I  name  Cymbactis  {A'vpi/3f/ — a  drinking 
cup). 

21.  Cymbactis  faeculenta,  sp,  uov. 
Plato  xxviu.  Figs.  69-71. 

No.  732.     Station  2839.     Lafc.  33^  08'  N. ;  long.  118°  40'  W.    Depth,  414  fathoms.    Six 
sperinicnN. 

All  the  specimens  seem  to  be  immature,  as  I  did  not  succeed  in  find- 
ing reproductive  cells  in  those  I  examined.  The  largest  specimen 
measured  2  *'"'  in  height,  with  a  diameter  at  the  margin  of  2.5  **"',  and 
at  the  base  of  1.:^  "". 

The  base  is  adherent.  The  column  which"  gradually  enlarges  from  the 
bavse  to  the  margin,  producing  a  more  or  less  cup  or  vase  shajie^l  form. 
(1*1.  xxviii,  Fig.  09),  is  rather  thick-walled,  but  soft  to  the  touch,  the 
mesoglcpa  not  being  of  fibrous  structure  but  hyaline.  The  ectoderm 
has  macerated  away  from  all  the  specimens,  but  when  a  tra<^  of  it  u 
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[eft  it  may  be  seen  to  be  of  a  chocolate  brown  color.  In  coiise<iuence  of 
the  absence  of  ectoderm  the  column  is  white,  though  in  some  of  the 
smaller  specimens,  in  which  the  mesogloea  is  thinner,  the  color  was  a  dark 
slate  bine,  due  to  the  dark  pigment  of  the  eudoderm  showing  through. 
The  column  wall  is  very  rugose,  probably  due  to  contraction,  and  shows 
no  signs  of  possession  of  verrucie  or  permanent  warts.  The  sphincter 
(PI.  xxvui,  Fig.  70)  is  weak,  compared  to  what  it  is  in  most  Paractids, 
and  is  for  the  most  part  confined  to  a  thin  layer  immediately  external 
to  the  eudoderm.  Toward  its  upper  part  a  few  scattered  and  isolated 
cavities  are  to  be  seen  deeply  imbedded  in  the  mesogUea,  apparently 
undergoing  degeneration. 

In  the  contracted  specimens  the  tentacles  are  concealed  partially  by 
an  infolding  of  the  margin,  but  this  infolding  is  not  carried  far  enough 
to  conceal  the  disc  and  the  wide  mouth.  The  tt^ntacles  are  situated 
close  to  the  margin  in  about  five  cycles,  and  are  apparently  about  nine- 
ty six  in  number.  They  are  short,  acuminate,  and  slender.  Their  ec- 
toderm and  that  of  the  disc  seems  to  be  of  the  same  color  as  that  of 
the  column.  The  radial  musculature  of  the  disc  and  the  longitudinal 
mascles  of  the  tentacles  are  imbedded  in  the  mesogla»a.  The  m<mth  is 
vide  and  leads  into  a  stomatodieum  which  reaches  nearly  to  the  base. 
The  siphonoglyphes  are  well  developed. 

The  stomatodseal  ectoderm  and  the  endoderm  throughout  is  of  a  dark 
wine  color;  the  pigment  occurs  in  the  form  of  granules  scattered 
through  the  cells,  and  is  insoluble  in  alcohol,  turpentine,  and  xylol. 
The  mesenteries  appear  to  number  twenty-four  pairs,  half  of  which  are 
perfect.  Their  mesogloea  is  thick,  and  there  is  no  special  muscle  i)ennon, 
the  longitudinal  muscles  being  comparatively  weak  (PL  xxviii.  Fig. 
71).    No  reproductive  organs  could  be  made  out. 

Family  SAGARTID.E. 

Actinin^  with  sphincter  muscle  imbedded  in  the  mesoglcea,  usu- 
ally with  only  a  few  i)erfect  mesenteries;  furnished  Avith  acontia. 

According  to  the  above  definition  the  Sagartidie  will  form  a  group 
parallel  to  the  Paractida*,  and  distinguished  from  them  by  the  presence 
of  acontia.      Whether  this   is  a  character  of  sufficient  importance 
for  a  family  diagnosis  and  indicates  phyletic  affinity  of  all  the  forms 
which  present  it  future  observation  must  determine.    It  seems  at  present 
convenient  to  associate  all  Actinin<ne  with  acontia  in  a  single  family, 
though  it  maybe  necessary  to  recognize  in  the  family  various  sub- 
families,  as  several   authors  have  already  done.     Iladdon  ('8D)  has 
discussed  the  limitations  of  the  family  as  they  have  been  placed  by 
various  authors,  and  accordingly  it  will  be  unnecessary  to  rei)eat  such 
a  dis(;uss]on  here.    The  same  author  has  established  a  new  subfamily 
Chondractininae,  which  may,  for  the  i)resent,  be  adopted,  though  it 
aeeuis  not  improbable  that  it  is  practically  identical  with  the  sub- 
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family,  Pbellina?,  which  was  separated  from  the  Sagartidse  by  Verrill 
('67),  and  recognized  by  Andres  ('83)  and  Hertwig  ('88).  I  have  in  a  pre- 
vious paper  (1889)  proposed  the  separation  of  the  Sagartidie  into  the 
subfamilies  Sagartinie  and  Phellinae,  but  since  Haddou's  subfamily  is 
somewhat  more  extensive  than  and  probably  may  include  the  genus 
FheUiaj  it  seems  advisable  to  adopt  it. 

Subfamily  Sagartinje. 

SagartidsB  with  the  ectoderm  naked,  the  acoutia  being  emitted  from 
the  mouth  and  through  the  (column  wall,  in  which  definite  openings 
(cinclides)  are  present  (always?)  for  their  emission. 

Genus  SAGARTIA. 

Sagartinfe  with  smooth  column  destitute  of  verrucae  and  with  no 
special  arrangement  of  the  cinclides;  margin  tentaculate;  tentacles 
concealed  in  contraction,  the  sphincter  being  fairly  strong. 

In  alcoholic  specimens  it  is  n  ot  always  possible  to  be  certain  as  to 
the  arrangement  of  cinclides,  and  some  of  the  forms  which  I  assign  to 
this  genus  may  possibly  be  more  properly  referable  to  some  other  Sa- 
gartian  genus.  The  absence  of  verrucae,  the  tentaculate  margin,  and 
the  concealment  of  the  tentacles  in  contraction  are  points  which  assist 
in  determining  the  assignment  of  a  form  to  this  genus. 

22.  Sagartia  lactea,  Bp.  iiov. 
Plato  XX  VIII,  FigH.  72-75;  Plate  xxix,  Fig.  76. 

No8.  710-956  Station  2785.    Lat.  48^^  0*)'  S. ;  long.  74^  36'  W.    Depth,  449  fathomfi. 
Numerous  HpecinieuH. 

The  specimens  were  adherent  to  a  dead  coral,  and  were  for  the  most 
part  strongly  contracted,  forming  a  low  rounded  cone  w4th  a  widely 
expanded  base  (PL  xxviii,  Fig.  72).  In  these  the  tentacles  were  com- 
pletely concealed,  but  in  a  few  forms  the  contraction  was  not  so  great, 
and  the  tentacles  were  partly  visible.  Such  specimens  measured  from 
1.1  to  1.3' '"  in  height,  with  a  diameter  at  the  upper  part  of  the  column  of 
about  1.1""  and  at  the  base  of  about  1.5  or  2*^'". 

The  base  is  provided  with  a  brown  membranous  covering,  evidently 
a  secretion  of  its  ectoderm  cells.  The  ectoderm  in  all  the  specimens 
lias  been  entirely  macerated  away  from  the  mesoglcea  of  the  column 
wall,  which  has  a  milky  white  color.  It  is  tolerably  tirm  and  parch- 
ment like,  though  not  very  thick,  and  is  for  the  most  part  smooth, 
though  in  some  specimens  more  or  less  wrinkled  by  contraction.  In 
the  upper  part  of  the  column  delicate  longitudinal  ridges  can  be  seen, 
which  become  stronger  as  they  approach  the  margin  and  recall  the 
capitular  ridges  of  Actinauge;  they  are  not,  however,  visible  in  the  less 
contracted  specimens,  and  seem  to  be  produced  by  the  contraction  of 
the  sphincter,  and  to  be  due  to  a  certain  extent  to  the  pergamentaceous 
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eoDsi^tency  of  the  ines<^cea.    Tlie  sphini-ter  mnscle  (PL  xxmi.  Fig. 
73)  is  fairly  strong  and  in  its  upper  part  occnpies  nearly  the  whole  tbiek- 
nesB  of  the  mesogloea,  being  separated  from  the  eeto<Ienn  and  endoderm 
by  thin  layers  of  mesogloea.    It  ik  composed  of  very  nnmerons  more  or 
less  circular  (in  section)  cavities  lined  with  muscle  cells,  and  so  closely 
iUTaDged  as  to  be  separated  only  by  very  narrow  bands  of  fibnms  me- 
soglcpa  (PI.  XXIX,  Fig.  76).    In  consequence  of  their  arrangement  this 
portion  of  tho  column  wall,  under  low  magnification  seems  to  have  a 
reticular  structure.     The  sphincter  extends  a  considenible  distance 
down  the  column,  becoming  thinner  and  having  tiie  c^ivities  more  sep- 
arated in  its  lower  part,  until  finally  they  are  scattered  singly  or  in 
pairs  ill  the  lowermost  portions. 

The  tentacles  are  slender  and  acuminate,  and  their  number  I  estimate 
at  slightly  below  one  hundred,  though  I  was  unable  to  make  a  definite 
want  Tbey  have  a  cream-white  color.  Their  longitudinal  muscula- 
ture is  ectodermal,  and  the  mesoglceal  supporting  processes  are  fairly 
strong.    Large  numbers  of  nematocysts  occur  in  their  ectoderm. 

The  disc  has  strong  radiating  ridges  corresponding  to  the  endoccels 
of  the  first  and  second  cycles  of  mesenteries,  and  has  its  nuiiating 
m«8CQlature  ectodermal,  like  the  longitudinal  muscles  of  the  tentacles. 
In  the  ectoderm  of  tho  disk  arb  numerous  oval  or  spherical  bodies,  of 
a  granular  structure,  which  stain  deeply  with  borax  carmine.  I  could 
not  detect  a  nucleus  in  any  of  them.  Tlieir  abundance  and  general  ap- 
pearance seem  to  preclude  the  idea  that  they  are  foreign  bodies,  and 
the  only  explanation  as  to  their  significance  which  suggests  itself  is 
that  they  are  glandular  bodies.  The  preservation  of  the  ectoderm  was 
not  sufficiently  i)erfect,  however,  to  allow  of  any  certainty  on  this  iK)int. 
The  stomatodaeum  is  rather  small  in  diameter,  and  possesses  about 
ten  longitudinal  ridges;  in  some  specimens  there  was  only  a  single 
9ipbonoglyx>he,  but  whether  this  is it' characteristic  arrangement  I  can 
not  say.  Judging  from  the  observations  of  G.  F.  and  A.  Y.  Dixon 
on  various  species  of  Sagariia  ('88)  and  my  own  ('91)  on  Metridium 
fitarginatuiH^  it  is  more  probable  that  there  is  a  variation  in  the  number 
of  siphonoglyphes,  some  si)ecimens  jmssessing  only  one  and  others  two. 
As  in  the  case  of  Metridium  and  Sagariia  venusta^  there  is  only  one  pair 
of  directives  in  those  8X)ecimens  of  8.  lactea  which  possess  a  single 
Biphonoglyphe. 

The  mesenteries  are  arranged  upon  the  dccamerous  plan,  tliere  being 
in  all  ten  pairs  of  j^erfect  mesenteries,  all  of  which,  with  the  exception 
of  the  directives,  are  gonophoric.  I  was  in  hopes  that  it  might  be  i)ossi- 
ble,  from  the  distribution  of  the  reproductive  organs  upon  the  mesen- 
teries, to  ascertain  which  of  the  mesenteries  of  the  second  cycle  it  was 
which  had  failed  to  develop,  the  normal  hexamerous  arrangement 
being  thus  converted  into  a  decamerous  one;  but  in  this  I  was  disap- 
pointed. Counting  the  ten  perfect  pairs  of  mesenteries  as  representing 
twocycles,  one  of  which,the  second,  is  not  quite  complete,  there  is  present 
Proc,  N.  M,  93 12 

Digitized  by  VjOOQIC 


178       ACTlNIiE    OF   ALBATROSS   EXPLORATIONS M<^MURR1CH. 

a  third  cycle  of  ten  pairs,  all  gonopliori<i,  a  ifourth  oue  of  twenty  pairs 
destitate  of  reproductive  organs,  and  indications  in  some  exocoels  of  a 
fifth  pair,  which  is,  however,  incomplete.  The  mesenteries  are  thin,  and 
their  musculature  not  very  markedly  developed  (PL  xxviii.  Fig.  74). 
The  acontia  are  fairly  numerous  and  sliow  a  large  development  of  gland 
cells  (PL  XXVIII,  Fig.  75).  The  convex  surfaceof  an  acontium  is  occupied 
mainly  by  nematocysts,  betweeii  which  a  few  scattered  coarsely  granu- 
lar gland  cells  occur,  while  immediately  below  the  nematocysts  these 
cells  are  very  abundant,  as  they  likewise  are  at  the  sides  and  towards 
the  concave  surface.*  For  the  most  part  they  stain  deeply  with  borax 
carmine,  though  many — probably  those  in  which  the  glandular  products 
are  more  completely  elaborated — refuse  to  take  the  stain  and  show  a 
yellow  color.  In  one  specimen  I  found  the  acontia  protrudhig  from  the 
mouth,  but  could  not  find  any  emitted  through  the  column  wall,  although 
in  sections  through  the  wall  fine  canals  can  be  readily  observed  which 
have  no  appearance  of  being  artefacts,  and  probably  are  cinclidaL  I 
could  discover  no  definite  arrangement  of  these  canals. 

There  are  three  interesting  features  about  this  Sagartid:   (1)  Its 
decamerisni.    There  are  ten  i)airs  of  perfect  mesenteries,  and  the  imper- 
fect mesenteries  are  arranged  symmetrically  to  these  teii,  those  of  the 
next  subordinate  cj^cle  developing  in  the  exot^oels  between  adjacent 
pairs  of  perfect  mesenteries.    I  have  already  suggested  ('91 )  that  this  con- 
dition probably  arises  by  the  suppression  of  a  pair  of  mesent-eries  of  the 
typical  second  cycle,  so  that  this  cycle  consists  of  four  pairs  only  in- 
stead of  six.    Whether  or  not  it  is  the  same  pair  that  is  suppressed  in 
each  case  in  which  decamerisni  occurs  can  not  be  stated  at  present.    In 
the  decamerous  Halcampids  it  has  been  seen  that  it  is  the  mesenteries 
on  either  side  of  tlie  sulcular  directives  that  have  disappeared,  but  it  is 
not  impossible  that  in  sporadic  cases  of  decamerism,  such  as  we  have  in 
8.  lacteay  that  it  is  the  mesenteries  on  either  side  of  the  sulcar  directives 
that  have  disappeared,  or  even  the  lateral  mesenteries  of  the  second 
cycle.    However  that  may  be,  it  is  certain,  I  think,  that  we  must  re- 
gard the  ten  perfect  mesenteries  of  a  decamerous  form  as  equivalent  to 
the  first  and  second  cycles  of  a  hexjimerous  form.    It  follows  from  this 
(2)  that  we  have  in  /S.  lactea  another  instancy  of  a  Sagartid  in  which 
more  than  the  six  primary  mesenteries  are  perfect.    Hertwig  ('82)  as- 
sumed as  a  character  of  his  family  Sagartida?!  the  presence  of  only  six 
perfect  mesenteries,  wliich  were  also  sterile,  but  von  Heider  ('77)  had 
already  shown  that  there  were  numerous  perfect  mesenteries  in  Cerens 
pedtuwnlatKs,  and  F.  Dixon  ('88)  has  since  shown  that  in  those  Sagar- 
tias  which  Gosse  considered  typical  species  of  the  genus  there  are  more 
than  six  pairs  of  perfect  mesenteries.     It  is  certainly  a  fact  that  the 
majority  of  Sagartids  whoso  anatomy  we  know  possess  only  six  pairs 
of  perfect  mesenteries,  but  too  many  exceptions  exist  for  this  peculiar- 
ity to  be  included  in  the  definition  of  the  genus.    But  not  only  does  S. 
lactea  have  the  mesenteries  of  the  second  cycle  i)erfect,  but  (3)  the 
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mesenteries  of  the  first  cycle,  with  the  exception  of  the  directives,  are 
not  sterile.  Here  again  we  have  a  feature  which  pla<'es  this  form  out- 
side the  pale  of  Hertwig's  genus  Sagartiayhut  it  shares  this  distinction 
together  with  Aiptaniasi^l  and  Aipt asm  pallida j  whose  peculiarities  in 
this  respect  I  have  already  pointed  out  ('8l)a). 

I  have  considered  the  form  described  in  the  following  i>ages  to  be 
tJie  representative  of  a  new  species^  1  do  so,  however,  with  considera- 
ble hestiation.  Several  Sagsirtids  have  been  described  from  the  west 
coast  of  America,  by  Lesson  ('30),  Dana  ('46),  Gay  ('54),  Verrill  ('68), 
and  Ridley  ('81),  but  unfortunately  the  descriptions  furnish  mv  suffic- 
.  ient  basis  tor  the  identification  of  alcoholic  material.  The  form  w  hich 
Verrill  ('68),  with  some  reservations,  refers  to  Lrt»sson's  Actinia  nirea 
seems  to  be  rather  closely  related  and  may  be  identical,  though  I  should 
be  inclined  to  doubt,  without  goo<l  evidence,  the  identity  of  a  shallow 
water  form  with  one  living  at  a  depth  of  450  fathoms.  It  is  doubtful, 
too,  whether  Verrill's  form  is  really  Sagartia  {Act.)  nivea^  since  Lesson 
expressly  states  that  hi  this  form  "l'enveloi)pe  est  tres-lisse,  tres-douce 
au  toucher  et  seulment  marqu(^»e  de  quelques  ondes  on  plissures  verti- 
cales,"  while  Verrill's  form  has  the  ''integument  thui  but  firm,"  more 
nearly  resembling  8.  lactea  in  this  resi>ect.  It  is  on  account  of  this  un- 
certainty of  definition  that  I  have  preferred  to  consider  the  Albatross 
form  a  new  species. 

23.  Sagartia  Sancti  Matthaei,  8p.  nov. 

Plate  xxix>  Figs.  77  and  78. 

No.  954a.     Station,  2764.     Lat.  36^  42'  S.;  long.  56'  23'  W.     Depth,  lU  fathomfi. 
Three  spec i mens. 

The  three  specimens  differ  somewhat  in  external  api>earance.  One 
is  quite  small,  while  the  other  two  were  larger,  measuring  about 
CS^^*"  in  height  and  0.6<^'"  in  diameter.  One  of  the  specimens  wai^  colored, 
the  column  being  chocolate-brown  in  color,  the  tentacles  much  darker, 
bat  of  about  the  same  color.  The  other  two  specimens  showed  no 
traces  of  this  coloration  and  may  i)ossibly  be  different  species.  The 
anatomical  details  given  below  were  derived  from  tlui  study  of  one  of 
the  colorless  specimens. 

The  base  is  adherent  and  not  much  larger  than  tlie  column  (PI.  xxix, 
Fig.  77).  This  is  somewhat  wrinkled  by  contraction,  but  bears  no  warts 
or  verrucae.  Its  wall  is  rather  thin,  soft,  not  parchment-like.  In  one 
of  the  specimens  an  aeon tium. protruded  through  the  wall,  but  no  cin- 
clides  were  elsewhere  visible.  The  sphincter  (PI.  xxix,  Fig.  78)  is  nar- 
row, but  well  deveIoi)ed.  In  its  upper  part  it  occupies  the  greater  part 
of  the  thickness  of  the  column  wall  and  tapers  off'  gra^lually  below.  In 
section  the  muscle-cavities  in  the  upper  part  are  elongated  perpendicu- 
larly to  the  surface  of  the  column,  becoming  gradually  more  circular 
towards  the  lower  edge  of  the  muscle. 
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The  tentacles  are  exposed  to  a  greater  or  le^ss  extent  in  all  the  speci- 
meus;  they  are  short,  and  pointed  at  the  apex.  They  are  strongly 
entacinfeoQK  and  their  number  is  probably  less  than  one  hundred. 
Their  longitudinal  musculature  is  ectodermal  and  is  fairly  developed. 

The  mesenteries,  as  in  the  preceding  species,  are  arranged  upon  a 
decamerous  plan.  There  are  ten  i>airs  of  perfect  mesenteries  consti- 
tuting the  first  and  second  cycles;  the  third  cycle  is  imperfect,  but 
well  developed,  while  the  fourth  cycle  is  considerably  smaller.  Here 
and  there  pairs  of  mesenteries  of  the  fifth  cycle  can  be  seen,  but  this 
cycle  is  not  complete.  No  reproductive  organs  were  present.  The  longi- 
tudinal musculature  is  fairly  well  developed  on  the  larger  mesenteries, 
the  mesoglcBal  processes  increasing  gradually  in  size  towards  the 
inner  margin  of  the  muscle  and  there  abruptly  diminishing. 

24  Sagartia  paradoza,  sp.  no  v. 
Plate  XXIX,  Figs.  79-Sl;  Plate  xxx,  Fig.  84. 

No.  692.     Station,  2766.     Lat.,  36^  47'  S. ;  long.,  56^  23'  W.   Depth,  10^  fathoms. 
Several  specimens. 

In  this  form  (PI.  xxix.  Fig.  79)  the  base  is  adherent.  The  column  m 
longitudinally  ridged  with  fine  elevsitions,  and  does  not  bear  any  tuber- 
cles or  verrucfc,  nor  were  any  cinclides  observable,  acontia  being 
emitted  from  the  mouth,  however,  in  several  specimens.  Nearly  all  the 
specimens  have  the  tentacles  and  disc  perfectly  unretracted,  and  the 
stomatodseum  is  more  or  less  evaginated  in  many.  The  specimens 
have  an  average  height  of  about  0.8*^"'*,  and  a  diameter  of  about  O.O*'"'- 
The  sphincter  muscle  (PI.  xxix.  Fig.  80)  is  very  well  develoijed,  notwith- 
standing the  nonretraotion  of  the  tentacles.  It  occupies  the  entire 
thickness  of  the  mesoghea,  and  is  thickest  about  the  middle,  tapering 
off  above  and  below.  The  muscle  cavities  are  very  numerous,  and  are 
separated  only  by  very  thin  trabecular  of  me^oghi^a,  so  that  the  column 
wall  in  the  region  of  the  sphincter  has  an  oi>enly  reticulate  appearance 
in  longitudinal  section. 

The  tentacles  occupy  the  margin  and  are  very  numerous,  short  and 
acuminate,  and  decidedly  entacma?ous.  Their  longitudinal  muscula- 
ture and  the  radial  musculature  of  the  disk  is  ectodermal,  tl»e  muscle 
processes  being  fairly  well  developed.  The  disc  is  smooth.  The  stoma- 
toda?um  is  longitudinally  ridged,  and  has  two  siphonoglyphes,  one  of 
which,  however,  seems  to  be  much  deeper  and  more  distinct  than  the 
other. 

The  mesenteries  present  a  rather  peculiar  arrangement  in  the  two 
specimens  of  which  an  anatomical  study  was  made  (PI.  xxx,  Fig.  84). 
They  are  arranged  on  an  octamerous  plan.  If  we  consider  for  conven- 
ience in  description  eight  pairs  as  constituting  the  first  cycle,  then  the 
first  three  cycles  (i,  ii,  iii)  are  all  perfect,  the  mesenteries  of  the  third 
cycle  losing  their  connection  however  with  the  stomatodieum  about 
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half-way  down.  A  fourth  cycle  of  imperfect  mesenteries  is  present, 
but  it  is  not  complete.  There  are  two  pairs  of  directives  (D),  one  ot 
wbieb,  connected  with  the  deeper  siphonoglyphe,  is  much  stronger  than 
tbe  otber.  The  regularity  of  development  of  the  mesenteries  is  some- 
what interrupted  on  either  side  of  these  smaller  directives.  Disre- 
garding the  rudimentary  mesenteries  of  tlie  fourth  cycle,  a  pair  of 
mesenteries  (x)  which  are  periect  succeed  on  each  side  these  directives, 
.and  next  there  comes  a  pair  (y)  belonging  to  the  second  cycle,  which 
consists  of  one  perfect  and  one  imperfect  mesentery,  the  latter  being 
nearest  the  directives.  This  arrangement  occurred  on  both  sides  of 
the  directives,  and  in  both  the  specimens  examined,  and  accordingly 
is  probably  normal. 

Acontia  are  present,  as  above  stated.  All  the  mesenteries  except 
those  of  the  fourth  cycle  and  the  directives  are  gonophoric.  The  lon- 
gitudinal musculature  is  well  developed  (PL  xxix,  Fig.  8),  a  marked 
pennon  being  present,  the  various  muscle  processes  of  which  arise  in- 
dependently from  the  mesogloea. 

25.  Sagartia  cxtipata  (Bradley)  VerriU. 

No.  718.    Station,  2799.    Lat.,  8^  44'  N. ;  long.,  79^  09'  W.    Depth,  291  fathoms.    One 
specimen. 

The  &  crispata  described  by  Yerrill  ('68)  was  dredged  in  from  4  to 
6  fathoms  in  Panama  Bay,  and  occurred  upon  the  shell  of  a  large  Miirex 
{Phyllanotwf).  The  specimen  which  I  identify  with  it  with  some  hesi- 
tatkni,  was  found  in  slightly  deeper  water  in  the  same  locality,  and  also 
occnrred  upon  the  shell  of  a  good  sized  Prosobranch,  apparently  one 
of  the  Muricidie.  It  is  very  nmch  flattened  in  contraction,  the  margin 
and  tentacles  being  completely  concealed.  The  base  measures  about 
2.7**"  in  diameter,  and  firmly  clasps  the  surface  of  the  shell,  which  was 
inhabited  by  the  living  mollusk  and  not  by  a  Pagurid.  The  column  is 
wrinkleil  and  somewhat  roughened  by  minute  elevations  produced  by 
contraction,  but  does  not  seem  to  possess  any  veiTucjc.  Acontia  ai'e 
emitted  through  the  column  wall  a  short  distance  above  the  limbus, 
but  no  series  of  cinclidal  tubercles  could  be  made  out.  The  column  is 
marked  by  numerous,  irregularly  wavy,  longitudinal  lines  of  a  choco- 
late brown  color,  which  are  very  distinct  upon  tlie  white  ground. 

Not  wishing  to  destroy  the  single  specimen  I  can  give  no  particulars 
regarding  the  internal  structure. 

Fn>m  the  fact  that  the  acontia  are  emitted  a  short  distance  above 
the  limbus  it  is  possible  that  this  form  is  an  Adamsia.  Its  identiftca- 
tion  with  /S'.  crispata  is  necessarily  uncertain,  owing  to  there  being  no 
opportunities  for  a  thorough  comparison  of  the  two  forms.  ^  The  dilf'er- 
ences between  the  coloration  in  this  form  and  VerrilFs  description  of  8. 
crispata  may  be  due  to  preservation. 
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Genus  ADAMSIA  Forbes. 

Sagartinje  with  adherent  base,  the  ectoderm  of  which  secretes  a 
membrane;  cohimn  without  warts  or  verrucjt*,  but  provided  with  one  or 
two  horizontal  series  of  i^inelidal  tubercles  a  short  distance  above  the 
limbus;  margin  tentaculate. 

26  Adamsia  (?)  inTolvens,  Qp.  nov. 

Plato  XXIX,  Fijrft.  82  and  83;  Plate  xxx,  Fig.  85. 

No.  716.    Station,  2793.     Lat.    1-  03'  N.;  lonjr.  80-    15'  W.    Depth,  741  fathoms. 
Twelve  specimens. 

Every  specimen  is  fully  contracted  and  completely  incloses  a  Gas- 
teropod  shell,  being  wrapped  around  it  in  such  a  manner  as  to  conform 
itself  more  or  less  to  the  shape  of  i\ie  shell  (PI.  xxix,  Figs.  82  and  83).  On 
this  aiicount  it  is  difficult  to  give  any  Jiccurat45  measurement  of  the 
height  of  the  Actinian,  but  this  may  be  averaged  for  the  contracted 
specimens  at  about  1.5  to  2«'"',  and  the  diameter  at  from  1.25  to  1.5«"». 
The  column  is  of  a  pale  flesh  color,  but  becoming  thinner  toward  the 
limbus  it  has  a  darker  shade,  and  is  here  longitudinally  streaked  with 
white  lines,  indicating  the  lines  of  insertion  of  the  mesenteries  on  the 
c<jlumn  wall.  In  this  tliinner  region,  too,  the  internal  organs  shine 
through.  The  tentiu'les  are  of  a  salmon  color,  this  tint  depending,  to  a 
certain  extent,  and  probably  entirely,  on  the  bright  reddish  orange 
pigment  which  occurs  everywhere  in  the  endoderm.  The  coloration 
which  these  ju'eserved  specimens  i)resent  is  entirely  independent  of  any 
colors  which  may  have  been  present  in  the  ectoderm,  since  this  layer 
has  entirely  disapi)eared  from  the  surface  of  the  column. 

The  base  incloses  the  gastcropod  shell,  and,  as  it  were,  forms  the 
opening  of  the  habitation  of  the  mollnsk.  Its  ectoderm  secretes  a 
very  well  marked  chitinous  l.iyer,  not  only  over  the  region  in  contact 
with  the  shell,  but  also  over  that  which  is  free  from  it. 

The  column  wall  is  smooth  throughout  and  has  a  parchment-like  con- 
sistency, the  mesoghpa  being  very  fibrous  in  structure,  though  rather 
thin.  No  ciiiclidal  tubercles  could  be  perceived.  The  sphincter  muscle 
(PI.  xxx.  Fig.  85)  is  well  developed,  though  not  very  broad.  Toward  its 
upj)er  margin  the  muscle  cavities  are  in  section  more  or  less  circular 
ill  outline  and  distinctly  separated  from  one  another,  but  lower  down 
they  are  more  elongated  and  are  separated  by  narrower  partitions,  cir- 
cular scattered  cavities  lying  upon  the  outer  surface.  It  is  separated 
throughout  from  the  endoderm  by  a  thin  layer  of  mesoglcea.  The  circu- 
lar muscles  of  the  endoderm  are  only  slightly  developed,  the  cells  being 
arranged  in  an  almost  smooth  layer  and  not  supiwrted  on  well-devel- 
oped processes  of  mesoglcpa. 

The  margin  is  tentiUMilate,  and  the  tentacles  are  arranged  apparently 
in  three  cycles,  though  their  exact  arrangement  it  is  difficult  to  ascer- 
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tain  on  account  of  the  contraction  of  the  siK^ciniens.  They  seem  to  be 
ninety-six  in  number,  and  to  be  arranged  in  two  cycles  of  twenty-four 
each,  and  one  of  forty-eight.  Their  longitudinal  musculature  is  well 
devdoped  and  is  entirely  ectodermal,  supported  on  strong  mesogkeal 
processes.  The  mesoglo^a  of  the  tentacles  does  not  partiike  of  the 
fibrous  structure  of  that  of  the  column  wall,  but  is  hyaline. 

Two  siphonoglyphes  are  present^  apparently,  and  two  pairs  of  direct- 
ives. There  are  forty-eight  me^jenteries,  only  the  six  primary  pairs 
being  perfect.  The  secondary  and  tertiary  pairs  bear  the  rejiroductive 
elements,  those  of  the  fourth  cycle  being  quite  small  and  destitute  of  mes- 
enterial filaments.  The  longitudinal  muscle  processes  are  fairly  well 
developed,  but  do  not  form  a  very  distinct  muscle  pennon.  Acoutia 
are  present;  in  some  of  the  kpecimens  thej^  were  emitted  from  the 
mouth,  but  in  none  did  I  find  them  protruding  from  the  (u)lumn  wall. 

On  account  of  any  failure  to  discover  cinclides  it  is  of  course  doubt- 
fnlif  this  form  is  correctly  referred  to  the  genus  Afhimsia.  The  shape 
of  the  sphincter  is  decidedly  diflferent  from  that  of  Adamala  parasitica, 
and  A.  polypus  as  described  by  Hertwig,  but  does  not,  however,  differ 
so  materially  from  that  of  Adamsia  Sol  of  oui'  eastern  (;oast.  JMy  i)rin- 
eipal  reasons  for  considering  A.  involvens  a  possibh^  Adamsia  is  its  hab- 
itat on  gasteroi)od  shells  and  the  secretion  of  a  strong  cliitinoiis  mem- 
brane by  tbe  ectoderm  of  the  base,  features  whi<*h  are,  however,  of  com- 
paratively small  value. 

Subfamily  ('HONi)RACTiNiNyi:,  fladdon. 

Sagartid'tB  with  thick  column  wall,  usually  w  ith  the  upper  portion 
(capitulum)  different  in  character  from  the  lower  (scapus)  and  capable 
of  being  entirely  invected;  the  scapus  provide^d  with  an  external  cuti- 
cle and  usually  nodulated  or  warty ;  tlie  sphincter  strong  and  imbedded 
in  the  mesoghea;  only  the  six  primary  ])airs  of  mesenteries  i)erfect 
and  at  tbe  same  time  nongouoi)horic;  acontia  emitted  by  the  mouth 
only,  there  being  no  cinclides. 

irennn  ACTINAUGE,  V^rrill. 

Chondractinin*  in  which  the  capitulum  is  provided  with  longitudinal 
ridges;  scapus  strongly  tuberculate  or  nodulate,  the  tubercles  near  the 
junction  of  the  scapus  and  capitulum  being  usually  stronger  than  those 
lower  down;  each  tentacle  with  a  bulbous  thickening  on  the  outer 
surface  at  the  base. 

This  genus  was  established  by  Verrill  ('S;^)  to  receive  a  form  which 
be  believed  to  be  identical  with  the  Actinia  nodosa  of  T^'abricius.  The 
definition  given  above  contains  the  essential  points  of  VerrilPs  defini- 
tion, with  the  addition  of  a  mention  of  th<»  pres(4u;e  of  a  bulbous  en- 
largement at  the  base  of  the  tentacles,  a  feature  to  which  Iladdon 
i'^9)  hat*  called  attention,  and  made  an  important  factor  in  the  limita- 
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tion  of  the  genus.  lu  the  definition  given  by  Haddou  the  capitokc 
ridges  are  limited  to  twelve,  while  'Verrill  expressly  states  that  they 
are  as  numerous  as  the  tentacles.  From  an  examination  of  specimeod 
of  the  type  species  I  can  state  positively  that  there  are  forty -eight  cap- 
itular ridges  in  it,  one  ridge  corresponding  to  each  of  the  twenty-tour 
more  or  less  distinct  rows  of  tubercles,  while  a  smaller  ridge  intervenes 
between  each  pair  of  these  larger  ones.  Haddon  likewise  limits  the 
bulbous  enlargements  to  the  bases  of  the  three  inner  circles  of  teiitacles, 
but  in  the  type  species  there  is  no  such  limitation  in  their  distribution, 
all  the  tentacles  possessing  the  enlargements.  The  numerical  limita- 
tions of  the  ridges  and  bulbcms  enlargements  must  be  regarded  as  of 
specific  but  not  of  generic  value. 

27.  Actinange  Verrinii^  no  v.  nom. 
Plate  XXX,  rigs.  86-89;  Plate  xxxi,  Figs. 90-92;  Plate  xxxv.  Fig.  121. 

Synonyms:  fJHtcina nodosa, Verrill  (1873);  Jrtinauffenod<>8a,VerTi\l(l8S3);  AcUnauge 

(8p.)f,  Haddon  (1889). 
No.  712.     Station    2791.     Lat.    38-  08'  S. ;    long.  75^   53'  W.     Depth,  G77  fatboius. 

Seven  specimens. 
No.  734.    Station  2839.     Lat.  33^  08'  N. ;    long.  118^  40'  W.     Depth,  414  fathoms. 

One  specimen. 
Nos.  733, 735.    Station  2839.     Lat.  33^  08'  N. ;  long.  118^  40'  W.     Depth,  414  fathoms. 

Six  specimens,  yonng. 
No.  724.     Station  2818.      Lat.  0 ^  29'  S. ;    long.  89    5^t'  30"  W.      Depth,  892  fathoms. 

One  specimen  (much  t<K'n). 

I  have  been  able,  by  direct  comparison,  to  identify  tlio  specimens 
marked  No.  712  with  specimens  of  A.  Verrillii  from  the  eastern  coast  of 
North  America  and  shall  give  a  detailed  account  of  the  structure  of 
these  specimens.  The  8i)ecimen  No.  734  presents  some  differences  from 
the  tyi)ical  A.  VerriUiiy  and  it  is  iK)saiblethatit  may  belong  to  another 
species,  but  I  did  not  investigate  the  structure  of  the  single  specimen, 
and  will  content  myself  with  giving  a  description  of  its  external  pecul- 
iarities. Nos.  733  and  735  were  obtained  in  the  same  dredging  as  No. 
734,  and  are  probably  young  forms  of  the  same  si>ecies,  and  call  for  a 
brief  description.  Finally,  No.  724  is  referred  to  this  species  with  some 
hesitation;  it  is  very  much  distorted  and  torn,  so  that  it  is  impossible 
to  examine  it  satisfactorily.  It  is  iK)Ssibly  the  tiihercuhsa  variety  which 
Verrill  has  described  as  a  distinct  spcf-ies,  but  nothing  can  be  said  con- 
cerning it. 

All  the  specimens  of  No.  712  are  thoroughly  contracted,  the  tentacles 
and  capitulum  being  (concealed  (PI.  xxx,  Fig.  89).  The  column  is  cylin- 
drical, and  covered  with  well-marked,  large  tubercles,  thickenings 
of  the  mesoglcjea,  wiiich  are  especially  high  in  the  upper  part  of  the 
column,  where  they  are  somewhat  square  in  outline,  and  arranged 
more  or  less  definitely  in  horizontal  and  longitudinal  rows,  there  being 
about  twenty-four  of  the  latter.     Lower  down  upon  the  column  the 
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tubercles  become  much  flatter^  aud  tOMrard  the  base  they  are  repre- 
sented by  slight  trausyersely  elongated,  uarrow  elevations,  the  longi- 
tudinal arrangement  being  nearly,  lost.  The  limbus  is  smooth,  the 
elevations  fading  out  a  short  distance  above  it. 

The  base  is  much  smaller  than  the  column  and  is  deeply  concave,  a 
qoautity  of  mad,  which  evidently  serveil  to  anchor  the  animal,  being 
inclosed  in  the  concavity. 

The  upper  part  of  the  column  or  capitulum  does  not  x^ossess  any 
tubercles,  these  being  limited  to  the  scapus.  Tlie  uppermost  tuber- 
cles are  usually  more  pronounced  than  those  lower  down,  and  form  a 
more  or  less  distinct  coronal  series  (PL  xxx,  Fig.  89  cor),  consisting  of 
twenty-four  tubercles.  From  each  coronal  tubercle  a  ridge  (c.  r.),  ex- 
tends across  the  capitulum  toward  the  bases  of  the  tentacles,  aud  be- 
tween each  pair  of  these  coronal  ridges  a  smaller  ridge  intervenes,  so 
that  the  capitulum  bears  in  all  forty-eight  ridges.  They  are  decidedly 
prominent,  with  thin  walls,  the  cavities  which  they  contain  communi- 
cating with  the  endoccels.  Before  reaching  the  level  of  the  bases  of 
the  outermost  tentacles  each  ridge  somewhat  suddenly  increases  in 
height,  and  more  suddenly  diminishes,  giving  rise  to  a  pouch-like 
structure.  The  ridges  terminate  at  the  bases  of  the  tentacles  of  the 
four  inner  cycles,  the  tentacles  of  the  outer  cycle  being  situated  uiK)n 
the  sides  of  the  intermediate  smaller  ridges,  in  the  manner  indicated  in 
the  scheme  given  on  PI.  xxxv,  Fig.  121. 

When  the  cuticle  is  preserved  the  column  has  a  dark-brown  color, 
but  the  tubercles  are  white  for  the  most  part,  owing  to  the  cuticle  hav- 
ing been  rubbed  off.  The  capitulum  in  the  alcoholic  specimens  is 
eolorless;  the  disc  and  tentacles,  however,  are  orange  or  salmon 
colored,  while  the  storaatodieum  is  brown. 

Themesoglceaof  the  column  wall  is  thick  and  delicately  fibrous  in 
structure,  with  a  few  cells  scattered  through  it  The  ectoderm,  where 
present,  is  covered  by  the  thick  cuticle,  to  which  particles  of  foreign 
matter  adhere.  The  tubercles  are  solid  elevations  of  the  mesogloea. 
The  sphincter  muscle  (PL  xxx.  Fig.  86)  is  fairly  strong,  but  varies  some- 
what, both  in  its  thickness  and  width,  in  different  specimens,  the  dif- 
feences  not  being  due  to  age,  as  in  some  cases  I  have  found  the  muscle 
much  weaker  in  a  large  specimen  than  in  smaller  ones.  It  occupies  the 
entire  capitular  region,  and  extends  a  varying  distance  below  the  cor- 
onal tubercles.  Throughout  its  entire  width  it  is  widely  separate  from 
the  endodermal  surface  of  the  column  and  lies  in  the  scapus  very  close 
to  the  ectoderm.  In  transverse  section  (PI.  xxx,  Fig.  88)  it  is  seen  to 
consist  of  more  or  less  circular  cavities,  traversed  by  irregular  par- 
titions of  mesogloea,  though  in  some  cases  the  cavities  are  ntore  numer- 
ous and  smaller,  and  almost  destitute  of  partitions.  Toward  the  lower 
«dgeof  the  muscle  the  cavities  are  in  one  or  two  series,  but  they  be- 
come inore  numerous  above,  but  there  is  no  well  marked,  sudden  thick- 
ening of  the  muscle  in  its  upi>er  part.     A  curious  arrangement  is  found 
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in  the  upper  part,  ill  some  forms  at  least;  the  muscle  fibres  and  the 
eavities  inst'ead  of  being  cut  across  by  a  transverse  section  through 
the  muscle,  give  the  appearance  of  being  cut  parallel  to  their  course 
(PI.  XXX,  Fig.  87)  and  thcvsection  has  the  appearance  of  a  horizontal  or 
transverse  section  through  the  upper  part  of  the  column  wall.  Further- 
more, the  cavities,  branching  and  anastomosing  with  each  other,  pass 
toward  the  ectodermal  surface  of  the  mesoglcea,  and  apparently  in 
some  cases  come  into  conta<;t  with  the  ectoderm.  This  arrangement, 
as  I  have  said,  is  not  so  distinct  in  some  specimens  as  in  others,  but  is 
more  or  less  marked  in  all  my  preparations. 

The  tentacles  are  ninety-six  in  number  and  are  arranged  in  five 
cycles.  They  ai'e  rather  short,  but  slender  and  pointed.  At  the  outer 
surface  of  the  base  of  each  there  is  a  bulbous  swelling  (PI.  xxx.  Fig.  89), 
formed  principally  of  thickened  mesoglcea  (PI.  xxxi,  Fig.  91).  The  ecto- 
dermal musculature,  both  of  the  tentacles  and  of  the  disc,  is  rather 
weak,  the  mesogloBal  process  for  its  support  b^ing  only  slightly  de- 
veloped. 

The  stomatodieum  is  long,  extending,  in  the  contracted  specimens, 
almost  to  the  base.  It  has  two  siphonoglyphes,  wbich  are  well  devel- 
oped though  not  particularly  deep. 

There  are  twenty-four  pairs  of  mesenteries  arranged  in  four  cycles. 
Only  the  six  mesenterial  pairs  of  the  first  cycle  are  perfect.  The 
mesenteries  of  the  second  cycle,  though  imperfect,  resemble  those  of 
the  first  cycle  in  being  nongonophoric,  the  reproductive  organs  being 
borne  altogether  by  the  mesenteries  of  the  third  (PI.  xxxi,  Fig.  90)  and 
fourth  cycles.  In  the  region  of  the  mesentery  occupied  by  the  repro- 
ductive elements  in  female  individuals  the  mesogloea  is  greatly  enlarged 
(PI.  XXXI,  Fig.  90),  the  ova  (or)  being  imbedded  in  the  enlargement. 
This  does  not  occur  in  the  mesenteries  of  male  individuals  from  the 
Atlantic  coast  of  North  America;  all  the  Albatross  specimens  I  ex- 
amined for  this  point  proved  to  be  females.  The  longitudinal  muscles  of 
the  mesenteries  are  not  particularly  well  developed  (PI.  xxxi,  Fig.  92), 
and  thereisnocircumscribed pennon.  The  low  mesoglceal processes  tend 
somewhat  to  be  airanged  in  bunches  of  a  few  arising  from  a  common 
basis.  At  the  bases  of  the  mesenteries,  i,  e,,  at  their  attachment  to  the 
column,  there  is  a  well-marked  pinnate  ])arietal  muscle.  The  acontia 
are  not  abundant. 

No.  734,  as  stated  above,  differs  in  some  respects  from  No.  712.  Its 
base  is  not  deeply  concave  as  it  is  in  No.  712,  nor  does  it  seem  to 
have  inclosed  mud  or  sand  for  an  anchor,  but  appears  to  have  been  ad- 
herent. The  tubercles  of  the  column  are  somewhat  more  distinct  and 
rounded  than  in  No.  712,  and  are  all  covered  by  cuticle.  The  sphincter 
has  essentially  the  same  structure  as  No.  712,  but  I  did  not  dissect  the 
specimen  sufficiently  to  determine  if  the  likeness  extended  to  all  the 
parts.  I  think,  however,  that  there  is  little  reason  for  disbelieving  in 
the  specific  identity  of  the  specimen  with  No.  712. 
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Tbe  specimeiis  Nos.  733  and  735,  obtained  in  the  same  dredging  aa 
No.  731,  are  both  small,  and  white  or  pale  brown  in  color,  the  enticle 
being  only  yery  slightly  developed.  The  base  is  only  slightly  concave 
and  seems  to  have  been  adherent.  The  npper  part  of  the  column  is 
marked  by  twenty-fonr  longitudinal  ridges,  which  show  more  or  less 
distinct  traces  of  transverse  grooves,  dividing  each  ridge  more  or  less 
perfectly  into  a  series  of  tubercles.  I  see  no  reason  for  supposing  that 
these  are  other  than  3^onng  individuals  of  the  same  s^iecies  as  No.  734. 

In  changing  the  name  of  this  species  I  have  followed  the  suggestion 
made  by  Prof.  Haddon  (^89),  and  have  named  it  after  the  distinguished 
naturalist  who  first  described  it.  Verrill  ideuiitieil  it  with  the  AvtiHia 
wdom  of  Fabricius,  but  the  more  recent  observations  of  Haddon  (^89) 
and  Daniclssen  (^90)  show  that  the  two  forms  are  quite  distinct,  and 
the  former  has  assigned  Fabricius'  form  to  the  genus  Vhondractinia  pro- 
posed for  it  by  Liitken  ('60).  This  being  the  case,  it  seems  advisable, 
for  the  avoidance  of  the  confusion  which  might  ensue  from  two  so 
closely  related  forms  possessing  the  same  specific  name,  to  change  the 
name  of  VerrilPs  species. 

28.    Actinauge  fastigata,  num.  nov. 

Plate  XXXI,  Figs.  93-97. 

SjDonym. — Actinauge  nodosGy  vat.  coronatay  Verrill  (1883). 

Ko.  713.    Station  2791.    Lat.  38^  08'  8.;  lonj;.  75^  53'  W.     Deptli,  677  fathoms. 
Seven  specimens. 

It  is  customary,  when  a  form  originally  described  as  a  variety  is  ad- 
vanced to  the  dignity  of  a  species,  to  employ  the  varietal  designation  as 
the  specific  name.  I  have  thought  it  well  in  the  present  case  to  depart 
from  this  precedent,  since  the  specific  term  coronata  has  already  been 
applied  to  a  form  belonging  to  the  genus  Chitona^tiSj  which  is  nearly 
related  to  Actinauge. 

The  specimens  of  Actinauge  fastigataj  obtained  by  the  AlbatrosH  from 
the  same  locality  as  most  of  the  specimens  of  ^.  Verrillii,  are  in  all  re- 
spects similar  to  those  described  by  Verrill  ('8.'i)  from  deep  water  off 
the  St  George's  Banks. 

The  specimens  measure  from  3.5  to  4.4<^"'  in  height,  with  a  diameter 
at  the  upper  part  of  the  column  of  from  2  to  2.5'-"'. 

TJie  base  is  somewhat  smaller  than  the  column  and,  apparently,  is 
adherent;  one  of  the  specimens  clasps  the  tube  of  a  HyalinceHa.  In 
none  of  the  specnnens  is  it  deeply  c^oncave,  inclosing  mnd  or  sand,  as 
is  the  case  with  A.  Verrillii.  The  limbus  is  smooth,  and  in  nearly  all 
the  specimens  is  destitute  of  cuticle  and  is  rather  thin,  allowing  the  in- 
sertions of  the  mesenteries  to  show  through. 

The  column  is  cylindrical  (PI.  xxxi,  Fig.  93),  gradually  iniTeasing  in 
diameter  towards  the  upper  part,  the  capitulum  being,  however,  c*>m- 
pletely  infolded  in  all  the  si^ecimens.  The  lower  part  of  the  column  is 
<^Tered  with  low  and  small  warts,  arranged,  more  or  less  distinctly,  in 
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row8,  and  giving  the  column  almost  a  granular  appearance  in  some 
Bpecimens.  They  become  smaller  as  they  approach  the  limbus,  and 
fade  out  a  short  distance  above  it.  A  dark  brown  cuticle  covers  this 
portion  of  the  column.  Just  below  the  capitulum,  and  forming  there- 
fore the  summit  of  the  contracted  column,  are  two  circles  of  ver>' 
prominent  tubercles,  tipped  with  blunt  chitinous  jwints.  There  are 
twenty-four  such  tubercles,  arranged  in  two  horizontal  rows  of  twelve 
each,  so  that  there  may  be  said  to  be  twelve  longitudinal  rows  of  these 
large  tubercles,  each  row  consisting  of  two  tubercles.  Between  ea<*h 
pair  of  longitudinal  rows  there  is  usually  to  be  seen  a  row  of  small 
tubercles,  so  that  there  are  in  all  twenty-four  longitudinal  rows  of 
tubercles,  twelve  of  them  being  very  large  and  prominent,  and  twelve 
small  and  almost  hidden  by  the  larger  ones.  The  capitulum  is  essen- 
tially the  same  as  that  of  yl.  Verrilliij  possessing  forty -eight  longitudi- 
nal ridges  which  run  to  the  bases  of  the  tentacles.  It  is  destitute  of 
cuticle  and  tubercles.  The  sphincter  (PI.  xxxi,  Fig.  94)  resembles  that 
of  A,  Verrillii  closely.  It  is  tolerably  wide,  but  not  thick,  being  only 
slightly  thicker  in  its  upper  i)art  than  it  is  lower  down.  In  section  it 
ap[>ears  as  a  number  of  more  or  less  circular  cavities,  traversed  by  del- 
icate partitions,  which  support  the  mnscle  cells.  In  the  lower  part 
(PI.  XXXI,  Fig.  95)  there  is  only  one  such  cavity  to  the  thickness  of  the 
muscle,  but  above  (PI.  xxxi,  Fig.  9C)  there  maybe  three  or  four,  or  even 
more,  since  the  cavities  tend  to  become  smaller  in  the  upper  part. 
Throughout  its  whole  width  the  muscle  is  separated  by  a  broad  band  of 
mesoglcea  from  the  eudodermal  surface  of  the  column,  lying  nearly  mid- 
way between  the  two  surfaces. 

The  tentacles  are  ninety-six  in  number,  as  calculated  from  the 
number  counted  in  a  sextant.  They  are  decidedly  entacnneous,  and 
are  arranged  apparently  in  four  cycles,  it  being  difficult  to  distinguish 
those  of  the  first  two  cycles  by  their  position.  Each  tentacle  possesses 
at  its  base  a  bulbous  enlargenieut  similar  to  that  described  for  A. 
Ve^TiUii,  The  longitudinal  muscles  of  the  tentacles  are  weak.  The 
tentacles,  disc,  and  stomatoda^um  seem  to  have  been  of  a  salmon  or 
flesh-color. 

The  stomatodaeum  is  provided  with  two  rather  shallow  siphonogly- 
phes. 

The  mesenteries  are  aiTanged  in  three  cycles,  there  being  only 
twenty-four  pairs  in  the  specimen  examined.  Probably,  however,  a 
fourth  cycle  is  present  in  larger  specimens,  since  the  number  of 
tent-acles  would  lead  one  to  expect  forty-eight  pairs  of  mesenteries. 
The  mesenteries  of  the  first  cycle  are  perfect  and  nongonophoric,  those  of 
the  other  two  cycles  being  imperfect  and  at  the  same  time  gonopboric. 
The  longitudinal  musculature  is'well  developed  (PI.  xxxi,  l^^g.  97),  Uiere 
being  a  strong  musi^le  pennon  situated  near  the  outer  edge  of  the 
mesentery  and  having  a  somewhat  abrupt  inner  edge,  beyond  which, 
however,  are  a  number  of  much  lower  muscle  processes  gradually  di- 
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miDishing  iu  size  and  tinally  disapiiearing  »  little  iuternal  to  the  mid- 

bngitiidinal  line  of  the  mesentery. 

A8  stated  above,  Yerrill  originally  described  this  lomi  as  a  variety 
of  J .  VerriUiij  stating  that  intermediate  states  between  it  and  the  norroal 
fonn  are  not  rare.  The  Albatross  /^iiecimens  do  not  show  any  saeh 
intermediate  gradations,  though  both  the  presttme<l  variety  and  the 
type  species  were  obtaineil  from  the  same  locality.  Leaving  out  of 
coDsideratiou  the  possibility  of  an  approximation  of  the  arrangement  of 
the  tubercles  in  the  two  forms,  there  are  yet  other  characters  which,  it 
seems  tome,  are  of  sufficient  importance  to  necessitate  the  separation  of 
the  two  fonns  as  distinct  species.  These  may  be  briefly  summed  up  as 
follows:  (1)  The  proportion  of  the  diameter  to  the  height  of  the  column 
in  A.fasiigata  is  considerably  less  than  in  ^l.  T  erri7/i/,  the  latter  having 
consequently  a  much  more  robust  form  than  the  former;  (2)  the  base  in 
A.fastigata  is  adherent,  while  in  A.  VerriUii  it  is  deeply  concave  and 
incloses  a  mass  of  mud  or  sand  which  serves  as  an  anchor;  (3)  the 
relations  of  the  nongonophoric  and  gonophoric  mesenteries  differs  in 
the  two  forms;  (4)  the  longitudinal  musculature  of  ^.  FernWu  is  weak, 
whereas  in  A.  fastigata  it  is  strong  and  forms  a  well-developed  pennon. 

Genus  CHITON ANTHUS,  gen.  nov. 

Chondractinina)  in  which  the  capitulum  is  provided  with  longitudinal 
ridges;  the  scapus,  especially  in  its  ujjper  portion,  with  strong  i>ointed 
tabercles  not  arrange*  in  any  definite  order,  or  else  with  a  single  circle 
of  coronal  tubercles;  the  cuticle  strongly  developed  upon  the  tuber- 
cles; tentacles  without  any  bulbous  enlargement  at  the  base. 

I  suggest  this  genus  for  two  forms  already  described  by  Hertwig 
(^82,  '88)  as  Fhellia  pectinata  and  Phellia  spinifera.  There  can  be  no 
<loubt  that  it  is  advisable  to  remove  them  from  the  genus  Phelliaj  the 
typical  members  of  which  have  a  smooth  capitulum.  If  the  definitions 
which  Haddon  ('89)  has  proposed  for  the  various  genera  of  Ohon- 
dractinidiB  be  accepted,  Hertwig's  Phellia  spinifera  finds  no  place 
among  them.  It  comes  close  t4>  Chitonactls,  but  differs  in  possessing 
ridges  ujion  the  capitulum.  It  is  to  be  noticed  that  Haddon  has  as- 
signed the  form  described  by  Hertwig  ('82)  as  Phellia  pectinata  to  the 
genus  Hormathia  of  Gosse.  If  this  be  correct,  Phellia  spinifera  must 
be  ri'ferred  to  the  same  genus  whose  definition  will  require  to  be 
amended  so  as  to  include  forms  x>osscssiug  tubercles  scattered  irregu- 
larly over  the  scapus.  However,  if  the  figure  given  by  Gosse  ('60)  of 
liis  Hormathia  margaritte  be  correct,  its  capitulum  is  smooth  and  it 
would  perhaps  be  as  well,  especially  when  we  consider  how  little  is 
definitely  known  regarding  the  type  si)ecies  of  the  genus,  to  reserve 
Hormathia  for  those  forms  iu  which  the  capitulum  is  smooth  and  which 
pousess  only  a  coronal  row  of  tubercles,  associating  the  Phellia  pectinata 

^  fiertwig  and  the  Hormathia  andersoni  of   Haddon  {'SS)j   which 
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po8sesH  only  coronal  tubercles  but  have  a  ridged  capitulum  with  Hert- 
wig's  Phellia  spinifera  in  the  new  genus  Ckitonanthus.  It  is  of  course 
a  question  as  to  whether  the  presence  or  absence  of  capitular  ridges  is 
worthy  the  importance  which  this  arrangement  gives  it;  but  it  must  be 
recognized  that  the  classification  of  the  Chondractinuue  is  at  pi^esetit 
more  a  question  of  convenience  in  identification  than  of  phylogenetic  re- 
lationship, and  that  what  may  be  trivial  chatact-ers  have  been  raised  to 
the  elevation  of  generic  distinctions.  Thus,  to  judge  from  Haddon's 
definitions  of  the  genera,  the  principal  feature  which  distinguishes 
Chondractinia  from  Chiioiuwtis  is  that  the  tubercles  in  the  latter  are 
pointed,  while  they  are  mostly  low  and  nodule-like  in  the  former.  (See 
appendix  p.  209.) 

29.  Chltonanthus  peotinatas(Hertwifr). 

Plate  xxxii,  FijfB.  98-102. 

Synonym:  PkelUa peHinata  Hertwig  (1882);  Phellia  spinifera  Hertwig  (1888). 
No.  703.     Stfttioy  2780.     Lat.  53^^  01'  S. ;  long.  73^  42'  30"  W.    Depth,  369  fathonw. 
Three  specimens. 

The  three  specimens  which  represent  this  species  have  a  very  different 
appearance  from  one  another.  One  (PI.  xxxii,  Fig.  98),  which  may  be 
considered  the  most  typical,  is  seated  uiwn  a  detached  valve  of  a  Larael- 
libranch  shell  by  a  broad,  flat  disk.  Its  column  was  much  contracted 
and  thrown,  to  a  certain  extent,  into  folds.  It  measured 2. 1«™  in  height 
and  I.IK"  in  diameter,  and  was  covered  with  irregularly  scattered  tuber- 
cles which  were  low  and  flat  near  the  base,  biit  sharp  and  prominent 
above,  where  they  become  more  numerous.  The  up[)er  tubercles  owe 
their  sharpness  to  a  strong  development  of  cuticle  over  them,  and  it  is 
possible  that  in  the  lower  ones  this  cuticular  point  has  been  lost. 
Though  scattered  irregularly  over  the  column  for  the  most  part,  yet 
they  show  a  tendency  to  arrange  themselves  above  in  twelve  longitu- 
dinal rows. 

The  second  specimen,  the  one  which  T  chose  for  detailed  study,  is 
larger  than  the  first,  measuring  .'i.S**'"  in  height  and  3* "» in  breadth.  Its 
base  is  broad  and  flat,  like  that  of  the  first  specimen,  but  had  been  de- 
tached from  itssupi>ort,  only  particles  3f  a  shelly  nature  being  attached 
to  it.  The  column  is  almost  smooth  and  white  in  color,  the  brown  cuti- 
cle, which  covered  the  first  specimen,  having  disappeared,  except  in  the 
immediate  neighborhood  of  the  limbus.  The  general  smoothness  of  the 
column  is,  however,  relieved  by  a  few  no<lule-like  elevations  (PI.  xxxii, 
Fig.  99),  and  some  rarer,  more  ])rominent  nodules  ti[)ped  with  brown 
cuticle.  Toward  the  summit,  however,  one  finds  twelve  strong  ridges, 
each  more  or  less  broken  into  rows  of  tubercles  and  terminating  above 
in  a  strong  tubercle  tipped  with  a  prominent  thickening  of  cuticle. 

The  third  specimen  mesisured  2«'"  in  height  and  2.5*^*"  in  breadth,  and 
was  seated  upon  the  valve  of  a  Lamellibranch  shell.  Like  the  second 
specimen  it  was  white  in  color,  only  a  few  isolated  patches  of  cuticle 
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persisting.  It  differs  from  both  the  others,  however,  iu  being  utterly 
devoid  of  tubercles,  the  only  indication  of  any  such  structures  being  the 
occurrence  of  about  twelve  ridges  at  the  upiier.part  of  the  column, 
which  end  abruptly  at  the  junction  of  the  capitulum  and  scapus,  but 
are  not  tipped  with  a  cuticular  thickening. 

The  external  api>earance  of  these  three  forms  is  so  dissimilar  that 
ODe  might  supiK)SC  them  to  be  distinct  species.  Their  oci*urrence  in 
the  same  locality,  the  similarity  of  their  support,  in  each  case  a  Lamel- 
libranch  shell,  and  the  gradations  which  they  show  led  me  to  believe 
that  they  were  identical.  I  made  a  detailed  study  of  only  one,  the 
second,  and  consequently  can  not  speak  as  to  the  identity  throughout 
of  the  internal  structure,  but  so  far  as  this  could  be  examined  by  slit- 
ting the  si>ecimens  longitudinally  there  was  perfect  similarity  and  I 
have  little  doubt  but  that  all  three  ought  to  be  assigned  to  the  same 
species. 

The  infolded  capitulum  in  all  the  specimens  possesses  twelve  longi- 
tadinal  ridges  and,  as  in  Hertwig's  Phellia  pectinataj  the  ridges  towards 
their  upper  termination  are  divided  by  a  longitudinal  furrow  which 
maybe  extensive  enough  to  give  the  appearance  of  twenty-four  ridges. 
In  the  first  and  second  (PI.  xxxii,  Fig.  U9)  specimens  a  few  tipped  tuber- 
cles are  found  on  the  infolded  i)ortion  of  the  column,  resting  in  the  lower 
portion  of  the  ridges,  and  each  is  more  or  less  distinctly  cleft  into  two 
parts.  The  strong  sphincter  (PI.  xxxii,  Fig.  UK))  has  the  general  appear- 
ance figured  by  Hertwig  for  P.  pectinaia.  In  its  lower  part  it  is  thin  and 
composed  of  cavities  which  are  circular  in  section,  but  in  its  upper  part 
(PI.  xxxu,  Fig.  101)  it  thickens  somewhat  and  the  cavities  are  elongated 
in  a  direction  perx)endicular  to  the  surface  of  the  mesogloea,  some 
scattered  round  cavities  occurring  upon  the  outer  surface  of  the  muscle. 
I  did  not  find  in  the  mesoglcea  of  the  column  wall  any  of  the  concre- 
ments  which  Hertwig  describes  in  P.  pectinata.  These  seem  to  have 
been  absent  in  his  P.  spini/era  and  are  probably  accidental  foreign  in- 
elnsions. 

Thetentacles  (PL  xxxii,  Fig.  99,<)  are  rather  short  and  slender  and  do 
not  ap))ear  to  have  a  bulbous  enlargement  at  the  base.  They  are  ar- 
ranged in  about  three  cycles  and  appear  to  number  forty -eight.  The 
first  two  cycles  correspond  to  the  ridges  of  the  capitulum,  regarding 
each  of  these  as  really  representing  two,  while  the  third  cycle  tentacles 
alternate  with  the  ridges.  The  longitudinal  muscles  of  the  tentacles 
are  fairly  well  develoi)ed  and  are  not  imbedded  in  mesoghea.  In  color 
the  tentacles  seem  to  have  resembled  the  disc,  wliich  was  of  a  purplish 
brown  color.  Its  radiating  muscles  present  the  peculiarity  already 
described  by  Hertwig  in  P.  spinifera. 

The  stomatodsBum  is  long,  rea<;hing  to  below  the  middle  of  the  inter- 
nal cavity  (PI.  xxxii.  Fig.  99,  «<.),  and  is  of  the  same  purplish  brown 
color  which  marked  tha  tentacles  and  disc.     The  broad  but  shallow 
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siphonoglyphes  are,  however,  not  pigmented,  and  consequently  are 
very  noticeable  when  the  animal  is  opened  longitudinally. 

There  are  four  cycles  of  mesenteries,  of  which  the  primary  cycle  is 
alone  perfect,  and  at  the  same  time  sterile;  the  fourth  cycle  mesente- 
ries are  small  and  are  not  gonophoric,  the  reproductive  elements  de- 
'veloping  only  in  the  mesenteries  of  the  second  and  third  cycles.  The 
longitudinal  musculature  is  well  developed  (PI,  xxxii,  Fig.  102),  but 
can  hardly  be  termed  "very  strong.^  The  pennon  is  not  wide,  the  muscle 
processes  arising  in  bunches  from  one  to  three  stout  elevations  of  the 
mesoglo^a;  it  is  much  more  marked  in  the  upper  portions  of  the  mesen- 
teries than  it  is  lower  down,  where  it  becomes  lower  and  at  the  same 
time  broader.  I  did  not  observe  any  extensive  folding  of  the  trans- 
verse muscles,  nor  could  I  find  in  sections  any  parieto  basilar  muscle. 
Acontia  are  present,  lying  in  bunches  in  the  lower  x>ortion  of  the  inter- 
nal cavity. 

I  identify  this  form  with  Hertwig's  Phellia  spinifera,  with  which  it 
agrees  closely.  1  have,  however,  accepted  tlie  ^wssibility  which  Hert- 
wig  suggests,  that  his  P.  spini/era  may  be  a  variety  of  his  P.  peetinat^^ 
described  in  his  first  report  ('82).  The  dissimilarity  in  the  arrange- 
ment of  the  tubercles  in  the  two  forms  is  to  a  certain  extent,  as  he  re- 
marks, bridged  over  by  the  specimen  obtained  from  station  320,  and 
the  second  and  third  Albatross  specimens  help  to  bring  the  two  forms 
into  closer  connection.  If  the  diflference  in  the  nature  of  the  disc  mus- 
culature in  the  two  forms  holds  throughout,  it  may  be  necessary  to  con- 
sider them  distinct,  but  since  in  all  other  particulars  they  shade  into 
each  other  so  closely,  I  think  it  better  to  consider  them  for  th|B  present 
identical. 

Genus  STEPHANACTIS,  Hertwig. 

ChondractininjTR  in  which  the  body  is  elongated  in  the  transverse 
axis,  the  base  inclosing  a  cylindrical  body,  such  as  an  Alcyonarian 
stem ;  column  with  thick  wall,  but  not  covered  by  a  well  marked 
cuticle;  capitulum  smooth,  separated  from  the  smooth  scapud  by  a 
well  marked- circular  swelling. 

In  liis  report  on  the  Actiniaria,  obtained  by  the  Challenger ^  Hertwig 
('82)  established  a  family  Amphianthidre.  for  two  genera  Amphianthus 
and  fStephanaetiSj  both  of  which  were  characterized  by  the  body  being 
transversely  elongated,  the  base  clasping  and  inclosing  the  stem  of  a 
Gorgonia.  From  his  obserfiations  on  Stephana^ctis  tnherculatahe  found 
that  in  the  arrangement  of  the  mesenteries,  and  in  the  presence  of  a 
sphincter  muscle  imbedded  in  the  mesoglcea,  there  was  a  great  similar- 
ity to  a  Sagartid,  but  he  failed  to  discover  acontia,  although  cinclidal 
openings  i)ierced  the  column  wall.  Previously  to  Hertwig's  discovery 
of  these  forms,  von  Koch  ('78)  had  described  an  Actinian,  adherent 
to  and  embracing  by  its  base  the  stem  of  Isis  elongai^j  and  in  this  he 
fancied  he  had  found  a  clue  to  the  ancestry  of  the  Antipatharia*    This 
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form,  which  von  Koch  named  Oeph^fra  dokrmiij  Haddtm  (^80)  has  in- 
vesbigated,  and  finds  that  <^  it  belongs  to  the  series  of  typical  Sagar- 
Hmk^  Danielssen  COO)  again  has  described  a  form  Korenia  margar- 
tfacM,  probably  more  correctly  assignable  to  Hertwig's  genus  Amphi- 
ajif Am,  concerning  which  he  states  that  ^^  the  giistral  filaments  are  richly 
beset  with  nematocysts,"  a  remark  which  suggests  the  presence  of 
aeoDtia.  He,  however,  finds  that -there  arc  twenty- four  perfect  mesen- 
teries, though  acknowledging  ai>ossibilityoferroriu  this  determination. 
MeDtion  must  be  made  also  of  Verriirs  Actinauge  nexilis  ('83),  a  suiter- 
fieial  examination  of  which  leads  one  to  the  conclusion  that  it  is  a 
Chondractinian,  thongh  I  have  not  been  able  as  yet  to  detect  the  occur- 
rence of  acontia,  the  single  si>ecimen  in  my  i>ossession  not  being 
Batisfiictorily  preserved,  and  consequently  not  suitable  for  accurate 
observation.  A  stndy  of  sections,  which,  unfortunately,  I  have  not  yet 
been  able  to  make,  may  reveal  these  structures.  Concerning  this  form  I 
believe,  too,  that  it  is  identical  with  Stephanactis  ahyssicola  first  describeil 
byMoseley  ('77).  It  is  undoubtedly  a  StephanactiSy  and  the  sux)erfieial 
resemblance  to  Moseley's  form  is  so  close  that,  relying  on  the  external 
cbaracters,  which  are  all  in  reality  that  we  have  to  base  a  judgment 
upon,  one  would  have  little  hesitation  in  pronouncing  in  favor  of  the 
specific  identity  of  thetwo  forms.  Finally,  Ghitonacti«  marioni  Iladdon 
('89)  resembles  Stephanactis  in  the  elongation  of  the  tran8verse(?) 
axis,  and  the  clasping  nature  of  the  base,  and  m,Jid4)  Iladdon,  a  Sa- 
^rtian  belonging  to  the  subfamily  Choudractininai. 

In  view  of  this  evidence,  which  it  must  be  acknowledged  is  by  no 
means  conclusive,  I  think  it  is  advisable  to  abolish  the  family  Am- 
phianthidee  and  include  Stephanactis  and  AmphiantJms  under  the  sub- 
family GhondractininsB.  Furthermore,  it  seems  not  improbable  that  it 
may  be  necessary  to  disregard  the  clasping  habit,  and  the  consequent 
elongation  of  the  body  to  the  transverse  axis  as  generic  characters, 
since,  as  in  the  case  of  Chitonaetis  marioni  these  features  may  be  as- 
sumed  by  species  belonging  to  genera  not  characterized  by  them. 

ludeiiendently,  however,  of  these  features  depending  on  the  habitat, 
the  genus  Stephanactis  is  sufficiently  well  marked  out  from  Dther  Chon- 
dractinidse  to  warrant  its  retention. 

30.  StephanactiB  hyalonematiB,  sp.  nov. 

Plate  XXXII,  Fig.  103. 

« 
No.  730.    Station  2807.    Lat.  0^  24'  S;  long.  89^  06'  W.    Depth,  812  fathoms.    One 
■pecimen. 

The  single  specimen  I  was  unwilling  to  mutilate  any  more  than  was 
absolutely  necessary,  and  consequently  am  unable  to  give  an  accurate 
description  of  its  structure  5  nor  can  I  even  determine  from  it  whether 
pr  not  acontia  are  present. 
Proc,  K  M,  93 — -13 
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The  base  clasi)ed  flrnily  a  small  bunch  of  Hyalonema  fibres,  the  mar- 
gins of  thebase  coiniug:  into  dose  conhict,  but  still  being  separable  by  the 
use  of  a  little  force.  The  animal  (PI.  xxxii,  Fig.  103)  is  much  elongated 
in  the  direction  of  the  axis  of  the  bunch  of  fibres  to  wliich  it  is  attached, 
and  is  low.  The  column  wall  is  remarkable  on  account  of  its  brittleness. 
It  is  hard  an<l  brittle,  like  parchment,  an<l  is  much  wrinkled  by  con- 
traction. In  sections  through  a  small  piece  of  the  wall  no  ectoderm  or 
cuticle  could  be  observed,  but  the  niesoglcea  Avas  found  to  have  beeu 
altered  into  a  chitin-like  substance,  not  taking  the  stain  (borax- 
carmine)  except  on  the  outer  and  inner  surfaces  to  a  slight  extent.  A 
distinct  thickened  ring  surrounds  the  upper  part  of  the  column  sepa- 
rating the  scapus  from  the  capitulum.  The  latter  has  a  slightly 
irregular  surface,  but  is  not  tuberculate,  and  diff'ers  from  the  scapus  in 
lacking  the  chitin-like  induration  of  the  mesoghea.  I  could  discover 
no  trace  of  cinclides.  A  strong  sphincter  imbedded  in  the  mesoghea  is 
present,  but  I  can  give  no  account  of  its  shai)e  in  transverse  sections. 

The  tentacles  are  completely  concealed,  and  my  preparations  do  not 
throw  any  light  upon  the  number  or  arrangement  of  the  mesenteries. 

Family  BUNODID^. 

Actininae  with  numerous  perfect  mesenteries,  and  with  a  strong,  cir- 
cumscribed endodermal  sphincter.  (Jolunui  wall  frequently  provided 
with  tubercles,  vermca?,  etc.j  margin  frequently  with  complicated 
acrorhagi.    No  acontia. 

Genus  LEIOTEAIiIA,  Hertwig. 

Hertwig  ('83)  established  this  genus  for  a  form  which  differed  from 
all  forms  which  had  previously  been  assigned  to  the  family  Bunodid* 
by  hicking  the  tubercles  or  verrucaB  which  had  been  considered  char- 
acteristic of  the  family.  The  internal  arrangements  of  the  Challenger 
specimen  showed  it,  however,  to  be  closley  related  to  the  verrucose 
forms,  with  which  Hertwjg  very  properly  associated  it,  substituting 
for  previous  definitions  of  the  family,  Avhich  he  named  Tealidae,  a  more 
accurate  one  founded  upon  an  aiuit^)mical  basis. 

To  the  genus  Leiotealia  are  to  be  referred  Bunodidje  without  verrucse 
or  acrorhagi,  and  ])erhaps  to  this  may, be  added  the  inunate  arrange- 
ment of  the  muscle  processes  constituting  the  sphincter, 

31.  Leiotealia  badia,  sp.  uov. 

Plate  XXXII,  Fig,  104;  Plate  xxxiu,  Fig.  106. 

No.  702.    Station  2779.    Lat.  53^^  06'  S.  j  lopg.  70-  40'  3*0"  W.     Dppth,  77i  fathoms. 
One  specimen. 

The  base  is  firmly  adherent  to  a  large  annelid  tube.  The  column  ia 
contracted  to  a  somewhat  conical  shape,  and  measures  g*""*  in  height 
with  a  diftinetw  midway  between  the  base  and  wargpr  (O^^^g,^^,   It  is 
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wrinkled  traosversely  by  contraction,  and  also  is  ronghened  by  im- 
iiieroiu  small  elevations,  which,  however,  do  not  represent  tubercles  or 
yemicfie.  The  specimen  is  one  of  the  few  of  the  collection  which  have 
retained  to  a  certain  extent  their  colomtion,  the  ectoderm  of  the 
cohunn  wall  being  of  a  dark  brick-red  color.  A  noticeable  feature  is 
the  readiness  with  which  the  thick  ectoderm  separates  from  the  meso- 
gto«  in  large  pieces;  an  explanation  of  this  is  fonnd  in  the  ])eculiar 
stmctare  of  the  lower  layer  of  the  ectoderm.  The  outer  layey  of  the 
eetoderm  contains  a  few  small  nematocysts  and  a  large  number  of 
gland  cells,  some  of  which  stiiin  very  deeply  with  carmine,  while  others 
hardly  stain  at  all.  Below  these  there  is  a  granular  layer  which  stains 
rather  deeply,  and  next  to  the  mesoglcBa,  occupying  the  region,  where, 
in  the  tentacles,  for  instance,  the  nerve  layer  is  found,  is  a  brosid, 
slightly  stained,  fibrillar  layer,  in  which  are  numerous  delicate  spindle- 
shaped  cells.  It  seems  probable  that  this  layer  is  more  or  less  nervous 
in  its  nature,  but  whether  it  is  to  be  regarded  as  entirely  nervous  can 
not  be  determined.  It  is  in  this  layer  that  the  rupture  takes  place, 
when  portions  of  the  ectoderm  detac^h  themselves,  the  structure  of  the 
hyer  being  delicate  and  maceration  of  it  easily  brought  about. 

The  region  of  the  column  imuiediately  above  (or  internal  to)  the  mar- 
gin is  much  depressed,  api)earing  to  represent  a  distinct  fosse,  and  at 
the  bottom  of  the  depression  there  is  present  a  strong  ('ircumscribed 
endodermal  sphincter  (PL  xxxii.  Fig.  104).  In  section  it  resembles  closely 
that  which  I  have  described  ('89)  for  Discosonia  anemone,  consisting  of 
a  central  axis  from  which  processes  arise,  producing  a  more  or  less 
pinnate  appearance. 

There  being  only  a  single  specimen  of  the  form,  I  cut  out  only  a 
Biiiall  portion  of  it  for  the  examination  of  the  sphincter,  a  piece  of  the 
excised  portion  being  cut  transversely  for  a  study  of  the  musculature 
of  the  mesenteries.  I  can  not  iiccordingly  give  any  facts  as  to  the  ten< 
tacles,  disc,  or  stomatodseum,  or  even  regarding  the  arrangement  of 
the  mesenteries.  A  few  tentacles  were  cut  in  making  sections  of  the 
sphincter,  and  it  was  evident  from  these  that  their  longitudinal 
muscles  were  very  weak. 

The  small  portion  which  was  sectioned  for  the  ]>urpo8e  of  asc^ertain-. 
ing  the  nature  of  the  musculature  of  the  mesentei-ies  contained  repre 
Hentatives  of  three  cycles  of  mesenteries.  Two  of  these  bore  repro- 
ductive organs,  while  the  third  was  sterile.  Approximately  the  ex- 
cised portion  represented  one-twelfth  of  the  circumference,  and  it  may 
be  computed  that  there  are  at  least  twelve  sterile  (and  perfect?)  pairs 
of  mesenteries  and  twenty-four  pairs  that  aregonophoric  (and  imperfect). 
The  mass  of  the  mesenterial  filaments  is  very  great,  but  no  acontia 
eonld  be  recognized.  The  musculature  of  the  mesenteries  is  fairly  strong, 
gradually  increasing  in  thickness  tVom  near  the  parietal  edge  to  about 
the  middle  of  the  mesentery,  where  it  abruptly  diminishes  (PL  xxiii,  Fig, 
106);  the  parieto-baeilars  {pim)  form  cli^tini^t  folde  upon  the  ^urfacea 
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of  the  mesenteries,  and  nuinerons  cavities  are  inclosed  between  the 
mesogloBa  of  the  fold  and  that  of  the  mesentery  proper,  as  in  Aetmmtola 
callosa. 

Owing  to  the  lack  of  more  complete  data  with  regard  to  this  form,  I 
at  first  hesitat>ed  to  classify  it.  It  seems,  however,  to  belong  to  Hert- 
wig's  genus  Leiotealia^  though  without  some  knowledge  as  to  the  ar- 
rangement of  the  tentacles,  the  correctness  of  this  reference  must 
remain^  uncertain;  the  probability  seems  to  lie  in  favor  of  a  cyclical 
arrangement  of  the  tentacles.  The  form  recalls  somewhat  that  described 
by  Verrill  ('67)  for  Kagosima  Bay,  Japan,  as  Urticina  coannea,  but 
the  "few,  slightly  prominent,  inconspicuous  verruc®"  could  not  be 
detected. 

Family  PHYLLACTIDu^.. 

Hexactinise  with  simple  conical  tentacles  at  some  distance  from  the 
apparent  margin;  between  them  and  the  margin  are  low  tentacular  or 
foliose  structures  (fronds).  Sphincter  endodermal,  more  or  less  circum- 
scribed, lying  in  the  interval  between  the  tentacles  and  the  frondose 
or  tentacular  structures.  From  two  to  several  cycles  of  mesenteries 
perfect. 

I  have  elsewhere  ('89«)  discussed  the  question  as  to  whether  this 
family  should  be  referred  to  the  suborder  Stichodactylinfe,  as  Andrew 
('83)  has  done,  or  placed  in  the  suborder  Actininaj,  and  have  decided 
in  favor  of  the  latter  position.  Upon  this  view  the  fronds  are  to  be 
regarded  as  difl'erentiated  acrorhagi. 

Genus  OULACTIS,  M.-Edw. 

PhyllactidflB  in  which  the  column  is  provided  with  longitudinal  rows 
of  verrucas  in  its  upper  part;  the  fronds  are  foliose.  Sphincter  muscle 
more  or  less  circumscribed. 

32.  Oulactis  califomica,  ep.  no  v. 
Plate  XXXII,  Fig.  105;  Plate  xxxiii,  Figs.  107-108. 
No.  741.    Pichilingue  Bay,  Gnlf.of  California.    Two  specimens. 

The  base  is  adherent  and  rather  thin,  allowing  tlie  insertions  of  the 
mesenteries  to  be  seen  through  it.  The  column  (PI.  xxxii,  Fig.  105)  is 
cylindrical,  and  in  the  alcoholic  specimens  shows  no  trace  of  color.  The 
two  sjiecimens  measure,  respectively,  3*^*"  and  3.5*^™  in  height,  with  a 
diameter  near  the  upper  i)art  of  the  column  of  2*^"™  and  near  the  base 
of  1.5^'".  Toward  the  upper  part  of  the  column  are  verrue^e  arranged 
in  forty-eight  longitudinal  rows,  eaeh  row  being  composed  of  from  eight 
to  ten  verrucfe.  The  ujjjier  portion  bearing  the  fronds  is  not  concealed. 
The  fionds  occupy  the  margin  and  extend  inwards  to  the  bases  of  the 
tentacles,  which  surround  the  mouth ;  they  are  foliose,  apparently  becom- 
ing thickly  so  toward  their  external  extremity,  and  appear  to  be  forty- 
eight  in  number,  corresponding  to  the  rows  of  verruca^j  but  ,owing  to 
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their  close  approximation  in  the  preserved  specimens  their  exact  num- 
ber could  not  be  accurately  determined.  On  the  endodermal  surface  of 
the  region  which  intervenes  between  the  fronds  and  the  tentacles  is  the 
sphincter,  whose  form  may  be  better  understood  from  the  figure  (PI. 
ixxm,  Fig.  108)  than  from  a  verbal  description.  It  will  be  seen  that 
it  approaches  the  circumscribed  type,  but  still  has  a  considerable  attach- 
meut  to  the  column  wall.  It  may,.however,  be  fairly  termed  circum- 
scribed. 

The  tentacles  are  simple  and  few  in  number.  They  appear  to  be 
arranged  in  two  cycles,  there  being  six  in  each  cycle,  but  it  is  diffi- 
cult to  make  them  out  satisfactorily  in  the  preserved  specimens. 

The  stomatodseum  ivS  provided  with  longitudinal  ridges  supported  on 
elevations  of  the  mesoglcjea.  The  siphonoglyphes  are  deep,  with  smooth 
walFs,  and  with  the  mesogloea  much  thickened.  There  are  twenty-four 
pairs  of  mesenteries,  twelve  of  them  being  perfect.  The  longitudinal 
mnsclesform  a  broad,  well-defined  muscle  pennon  (PI.  xxyiii,Fig.  107), 
and  a  well-developed  parieto-basilar  muscle  is  present.  No  reproduc- 
tive elements  could  be  discovered. 

This  form  may  liave  some  relationship  to  the  form  described  by  Ver- 
rill  ('68)  as  LophactiH  omata^  as  in  that  form  the  fronds  are  more 
foliose  near  their  outer  ends  than  toward  the  bases  of  the  tentacles. 
They  seem,  however,  to  be  more  numerous,  though,  as  stated  above,  it 
was  difficult  to  decide  upon  the  exa<*t  number,owing  to  their  confusion 
with  one  another  in  the  contracted  preserved  si>ecimen;  perhaps 
twenty-four  would  be  more  coiTcct,  each  showing  indications  of  a 
division  into  two  toward  the  outer  extremity  and  so  giving  the  ap- 
pearance of  forty -eight.  It  seems  probable  that  it  is  unnecessary  to 
separate  Verrill's  genus  Lophactis  from  OulactiSj  though  very  decided 
difterences  exist  between  the  present  form  and  his  L.  ornata,  with 
which  one  might  be  inclined  to  identify  it. 

Genus  CRADACTIS,  gen.  nov. 

Phyllactidae  with  the  fronds  represented  by  bunches  of  simple  or 
slightly  branched,  short,  tentacle-like  structures.  Sphincter  aggre- 
gated or  circumscribed.    Column  with  verrucae. 

Among  the  actiniae  which  1  described  from  the  Bermuda  Islands 
('89a)  was  one  wliich  I  referred  to  the  genus  Oulactis  as  O.  fascicu- 
lata.  I  propose  here  to  unite  this  fbnn,  which  difi'ers  markedly  from 
Oulactis  in  the  structures  of  its  fronds,  with  a  form  in  the  Albatross 
collection,  in  the  above  new  genus.  An  objection  to  this  may  be  found 
in  the  very  diiferent  nature  of  the  sphincters  in  the  two  species,  that  of 
tbe  one  being  almost  dittuse,  while  the  other  is  typically  circumscribed. 
Tlie  structure  of  the  fronds  has  been  a  generic  character  hitherto  for 
the  Phyllactidae,  and  it  is  convenient  for  the  present  to  retain  it  as 
such.  When  the  anatomy  of  a  larger  number  of  species  is  known,  it 
can  be  determined  whether  a  classification  upon  this  basis  can  be  re- 
tained. 
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33.  Cradactis  digitata,  sp.  noy. 

Plate  xxxiii,  Figs.  109-112. 

No.  692a.     Station  2766.     Lat.  36^"  47'  S. ;  loug.  56°  23'  W.     Depth,  10|  fathoms. 
Three  specimens,  two  of  which,  however,  are  small. 

The  tbree  Kpeciinens  of  tliis  species  were  contiiined  in  the  same 
bottle  which  held  the  forms  described  above  as  Sagartia  paradoxa. 

The  base  of  the  single  adult  specimen  was  injured,  so  that  it  is  impos- 
sible to  say  whether  or  not  it  was  adherent  originally.  The  column  is 
cylindrical,  and  measures  in  the  adult  si^ecimen  2*^'"  in  height  and  1.5*^™ 
in  diameter.  The  base  is  somewhat  smaller  than  the  column.  Numer- 
ous, somewhat  scattered,  verrucje  occur  on  the  column  wall,  being  much 
more  distinct  near  the  apparent  margin  than  lower  down.  The  fronds 
consist  of  bunches  of  short,  blunt,  tentacle-like  processes  (PL  xxxiii, 
Fig.  110),  each  of  which  divides,  hear  its  extremity,  into  two  short  arms. 
The  endoderin  of  the  fronds  is  colored  with  brown  pigment.  The 
sphincter  (PL  xxxiii,  Fig.  Ill)  is  very  strong  and  is  circumscribed, 
resembling  closely  that  form  of  sphincter  which  is  characteristic  of  the 
Bunodidse. 

The  tentacles  are  short  and  stout,  and  each  has  apparently  a  pore  at 
the  tip  (PL  XXXIII,  Fig.  109^).  They  seem  to  be  arranged  in  about  two 
cycles,  and  are  not  numerous,  in'obably  not  exceeding  forty-eight 
Their  endoderm  contains  brownish  pigment  similar  to  that  of  the 
fronds. 

The  stoniatocljeum  in  all  the  spec^imens  is  considerably  evaginat^d.  It 
possesses  two  well  developed  and  deep  siphonoglyphes,  whose  mesogtoa 
is  decidedly  thickened  and  smooth,  that  of  the  rest  of  the  stomatoda^nm 
being  raised  into  longitudinal  ridges. 

There  are  twenty-four  i)air8  of  mesenteries,  twelve  of  which  are  per- 
fect. The  longitudinal  muscles  (PL  xxxiii,  Fig.  1 12)  are  well  developed, 
forming  a  broad  pennon,  similar  to  that  of  OuUwtis  eali/orniea;  the 
parieto-basilar  muscle  is  also  well  developed,  forming  a  fold  upon  the 
surface  of  the  mesenteries.    No  reproductive  organs  were  observed. 

Onlei  8TICH01>ACTYI^IN-«. 

Hexactiniie,  in  which  the  t^ntaeles  are  arranged  radially,  more  than 
one  communicating  with  mme  or  all  of  the  endoc<Bls. 

Family  CORALLIMORPIflD^.. 

Stichodaetylinie,  with  a  marginal  corona  of  tentacles,  and  iutennediate 
tentacles  similar  to  those  of  the  margin  arranged  in  radial  series,  each 
series  consisting  of  from  one  to  many  tentacles.  Musculature  through- 
out weak;  no  si)ecially  develo]>ed  sphincter. 

This  family  was  established  by  Hertwig  ('82)  for  the  reception  of 
the  two  forms  described   by  Moseley  ('77)  under  the  generic  term 
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Cwrattimorphm.  In  the  "Supplement"  Hertwig  ('88)  added  to  this 
genus,  as  another  member  of  the  family,  the  genus  Gorynactis.  Pre- 
vious to  this,  however,  Andres  ('83)  had  defined  the  family  Cory- 
nactidffi,  splitting  up  Oosse's  family  Capneadae,  which  he  had  previously 
acsceptetl  CSOa),  though  recognizing  that  it  was  not  altogether  natural, 
aud  agreed  with  Hertwig  in  incorporating  in  his  new  family  the  genera 
Corifnactin  and  CorallimarphuSy  adding  also  the  genus  Capnea.  The 
name  projwsed  by  Andres  is  preferable  to  that  of  Hertwig,  both  on 
aceoan t  of  the  greater  antiquity  of  the  genus,  which  serves  as  its  sponsor, 
as  well  as  on  account  of  Hertwig's  name  carrying  with  it  a  significance 
which  might  give  rise  to  misunderstanding.  Hertwig's  name  has,  how- 
ever, the  priority  in  publication,  and  it  is  therefore  proper  to  retain  it. 

Genns  CORALI.IMORPHUS,  Moseley. 

CoraUimorphidie,  with  capitate  tentacles,  there  being  only  one  inter- 
mediate tentacle  in  each  riulial  series;  some  of  the  marginal  tentacles 
have  no  iuterme<liatc  tentacles  corresponding  to  them. 


34.  CoraUimorphus  proiiindas  Mosele^^  (1877) 

No.  73U.     Station  2839.     Lat.  33^  04'  N.;   loug.  118^  40'  W.     Depth,  414  fatboma. 
Two  specimens. 

Tbese  two  s[>e(*iraens  I  found  in  a  bottle  whi<ih  contained  also  specd- 
memi)t  Myonanthiis  ambiguus  and  Paractis  vinona.  Both  were  in  a 
very  poor  state  of  in-eservation,  so  that  1  can  juid  nothing  to  the,  ana- 
tomical description  given  by  Hertwig  ('82).  One  of  the  siKJcimens 
was  attached  toa  fragment  of  a  gasteropod  shell.  The  column  measured 
1*"'  in  height  and  the  disk  had  a  diameter  of  2.5' '".  There  were  no 
indications  of  any  tendency  to  infold  the  margin,  and  sections  demon- 
strateil  the  absence  of  any  sphincter. 

The  marginal  tentac?les  were  forty-eight  in  number,  twelve  being  de- 
cidedly larger  than  the  other  thirty-six,  and  there  were  twelve  inter- 
Diediaite  tentacles  corresi>onding  to  the  larger  marginal  ones.  The 
capitate  nature  of  the  tentacles  could  be  nuule  out  only  with  difliculty, 
but  they  certainly  i)ossessed  that  character.  There  appeared  to  be  a 
slight  thickening  of  the  disc  mesoghea  at  the  base  of  each  of  the  inter- 
mediate tentacles. 

Family  DISCOSOMIDiK. 

Stichodactylime  with  tentacles  of  only  one  form,  short  and  tentacular, 
and  covering  the  greater  portion  of  the  surface  of  the  disc;.  Sphincter 
muscle  stsroDg  and  circumscribed,  not  embedded  in  the  mesoglcea. 
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Genus  DISCOSOMA. 

t>i3cosolni(l<'e  in  which  the  column  ia  not  covered  with  tubercles, 
though  verrucie  may  be  present  in  tlie  upper  part.  Tentacles  short  and 
fingerlike. 

35.  DiBCOBoma  fuegiensis  (Dana)  M.-£d^. 

Plate  XXXIV,  Figs.  113  and  114. 

Synonyms:  Aotinia  faegieiisis,  Dana  (1846);  Diacoaoma  fuegienaia^  Milne-Edwanls 
(1857);  Sagastia  faegienaia,  Gosse  (1860);  Cereua  fuegienaia^  Verrill  (1868). 

No.  693.  Station  2767.  Lat.  4(P  03'  S. ;  long.  58-  56'  W.  Depth,  52  fathoms.  Four 
specimens. 

There  is  a  certain  amount  of  doubtfulness  in  this  identification,  since 
it  is  not  possible  to  be  certain  as  to  whether  the  form  described  by  Dana 
('46)  is  really  a  Dkcosoma.  Milne- Edwards  ('57)  considered  it  to  be 
such,  and  Andres  ('83)  places  it  among  the  doubtful  species  of  the 
same  genus.  So  far  as  the  description  goes  the  Albatross  specimens 
agree  fairly  well,  and  come  from  a  station  not  especially  remote  from  the 
locality  in  which  Dana's  form  was  found  and  from  comparatively  shal- 
low water. 

The  four  specimens  differ  considerably  in  size.  The  largest  measures 
2.5'^»"  in  height,  and  4.5'™  in  diameter,  while  the  smallest  is  1**"  in  height, 
with  a  diameter  of  2.5'^"  at  the  base.  Three  of  the  specimens  are  only 
^partially  contracted,  the  prominent  lips  of  the  mouth,  and  the  outer 
cycles  of  tentacles  being  visible,  whik*>  one  of  the  smaller  forms  is  com- 
pletely contracted,  the  tentacles  and  mouth  being  entirely  concealed, 
and  the  body  having  the  form  of  a  cone,  sloping  gradually  upward  from 
the  flat  base. 

The  base  is  adherent  and  has  attached  to  it  fragments  of  a  brown 
cuticle.  The  mesogloBa  is  thin  and  in  some  specimens  has  been  rup 
tured,  allowing  the  mesenterial  filaments  to  protude. 

The  ectoderm  of  the  column  has  been  macerated  away  for  the  most 
part,  the  few  fragments  that  persist  towards  the  limbus  having  a  dingy 
white  color  in  the  preserved  specimens,  and  presenting  a  reticulate 
appearance.  The  exposed  mesogla?a  has  a  cream-white  color,  and  is 
smooth.  In  some  of  the  specimens  it  has  been  considerably  macerated, 
especially  towards  the  upper  part  of  the  column,  where  the  mesenteries 
are  exposed.  Owing  to  the  absence  of  ectoderm,  it  is  impossible  to 
determine  whether  or  not  verrucai  may  have  been  present  in  the  upper 
part  of  the  column.  The  sjihincter  muscle  (PI.  xxxiv.  Fig.  113)  is  strong 
and  is  of  the  cir(»umscril>ed  endodermal  variety,  resembling  gi'eatly 
that  occurring  in  certain  Bunodida\ 

The  margin  appears  to  have  been  lobed.  The  tentacles  are  numerous 
and  short,  and  are  arranged  in  radial  series.  Their  ectoderm  is  very 
richly  supplied  with  nematocysts.  Their  longitudinal  musculature  and 
the  corresponding  musculature  of  the  disc  is  well  developeil,  and  is  not 
imbedded  iu  the  iiiesogltEa.  ^^.^^^^  b,GoOgle 
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The  mouth  is  very  prominent,  and  shows  indistinct  traces  of  a  dark, 
slate-gray  pigment.  The  mesogloea  of  its  lips  is  thickened,  the  thick- 
eniug  gradually  thinning  out,  both  towards  the  disc  and  towards  the 
stomatodieum.  This  is  marked  with  longitudinal  ridges,  supported 
by  inesogloeal  elevations,  and  possesses  deep^siphonoglyphes. 

There  are  ninety-six  pairs  of  mesenteries.  Twelve  of  them,  repre- 
senting the  first  two  cycles,  are  perfect,  the  rest  imperfect,  the  fifth 
cycle  of  forty-eight  pairs  being  very  small,  hardly  projecting  above  the 
endoderm.  Reproductive  organs  are  borne  upon  the  forty-eight  mes- 
enteries comiK)sing  the  third  and  fourth  cycles.  No  acontia  are  pres- 
ent. The  longitudinal  muscles  of  the  mesenteries  (PI.  xxxiv,  Fig.  114) 
have  a  moderate  degree  of  development,  forming  a  rather  diffuse  pen- 
non. The  parieto-basilar  is,  however,  strong,  forming  a  well-marked 
ponch  upon  the  surface  of  the  more  developed  mesenteries. 

Very  decide<l  differences  exist  between  this  form  and  I),  anemone 
previously  studied  by  me  ('89),  but  nevertheless  a  general  similarity  is 
well  marked,  showing  itself  in  the  shape  and  structure  of  the  tenta- 
cles, the  character  of  the  sphincter  nmscle,  and  the  deep  siphonoglyphe. 
The  musculature  of  the  mesenteries  has,  however,  a  very  different 
ariangement,  and  the  relationship  of  the  perfect  and  imperfect  mesen- 
teries is  quite  different.  Tliese  points,  however  may  be  justly  regarded 
as  specific. 

Tribe  CERIANTHE^.    Hert. 

Anthozoa,  with  a  large  number  of  unpaired  mesenteries,  and  with  a 
single  siphonoglyphe;  tlie  eight  Edwardsian  mesenteries  are  situated, 
four  on  each  side,  at  the  sulcar  surface,  and  new  mesenteries  are  added  at 
the  sulcular  surface,  being  interposed,  one  on  esich  side  of  the  sagittal 
plane,  between  those  immediately  preceding  them  in  time  of  formation. 
The  base  is  not  adherent  and  is  usually  provided  with  a  pore  opening 
into  the  iKKly-cavity.  Column  walls,  with  strong  ectodermal  mus- 
culature. 

Family  CERTANTHID^. 
With  the  characters  of  the  tribe. 

Genns  CBRIANTHUS,  Delia  Chiaje. 

Whether  the  form  described  below  be  correctly  referable  to  the  genus 
Cerianthus  is  questionable,  inasmuch  as  it  seems  to  differ  in  several 
particulars  from  any  of  the  forms  hitherto  referred  to  the  genus.  An- 
dres ('83)  divided  the  forms  assignable  to  the  family  Cerianthidaj  into 
three  genera  (not  including  Arachnactis)^  but  the  characters  upon  which 
these  genera  were  based  hardly  seem  at  present  of  sufficient  importance 
to  be  considered  generic.  It  seems  to  me  preferable,  at  present,  to 
assign  the  specimen  described  below  to  Delia  Chiaje's  genera  rather 
than  to  establish  a  new  genus  on  insufficiently  wudt^s^top^l  characters. 
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36.  CerianthuB  vaa,  sp.  uov. 
PI.  XXXIV,  Figs.  117-119;  PL  xxxv,  Fig.  120. 

No.  726.    SUtion  2838.     Lat.  28^  12'  N. ;  long.  115^  09'  W.     Depth,  44  fatboms.    One 
specimen.  « 

The  single  Geriantliid  which  I  found  in  the  collection  gave  fo  much 
promise  of  interesting  results  that  I  determined  to  sacrifice  it  to  an 
anatomical  investigation.  Unfortunately,  however,  it  did  not  prove  to 
be  well  preserved,  and  many  points  on  which  I  had  hoped  to  obtain 
definite  information  remained  obscure,  partly  owing  to  the  preservation 
and  partly  to  the  difficulties  in  the  way  of  obtaining  all  the  necessary 
data  from  a  single  specimen.  A  portion  of  the  upi)er  part  I  cut  in 
longitudinal  sections  in  the  endeavor  to  obtain,  if  }>ossible,  definite  in- 
formation as  to  the  absence  of  tentacles,  and  was  thus  prevented  from 
making  a  thorough  study  of  the  arrangement  of  the  mesenteries. 

The  specimen  (PI.  xxxiv.  Fig.  117)  measured  2.(K"'.  in  length  and 
alxmt  0.9«"».  in  diameter,  and  had  a  decided  vase-like  appeaiauce. 
The  margin  was  slightly  reflected,  and  there  was  a  distinct  neck  like 
constriction  a  little  below  it.  The  column  was  cylindrical,  tapering 
gradually  below,  where  there  was  a  large,  widely  open  pore  communi- 
cating with  the  interior  cavity.  Tlie  ectoderm  had  a  pale  brown  color, 
and  its  musculature  was  richly  developed  in  the  manner  characteristic 
of  the  Gerianthidie. 

No  tube  accompanied  the  specimen,  nor  have  I  any  information  as  to 
whether  there  was  one  when  it  wa43  found. 

A  remarkable  peculiarity  which  attnicted  my  attention  at  once  was 
the  apparent  absence  of  tentacles.  Neither  at  the  margin  nor  upon  the 
disc  cx>uld  any  of  these  structures  be  found.  It  is  possible  that  they 
may  have  fallen  away,  an  idea  to  whi<5li  the  fact  that  any  sections 
through  the  margin  did  not  show  continuity  of  the  column  wall  and 
disc,  except  in  one  or  two  cases,  gives  support.  It  seems  hardly  possi- 
ble, however,  that  if  they  had  been  present  they  could  have  disappeared 
so  completely  as  they  seem  to  have  done,  and  I  am  rather  inclined  to 
believe  that  they  were  absent  or  reduced  to  mere  rudiments. 

The  stomatod^eum  was  narrow,  extending  only  a  short  distance  into 
the  interior  cavity.  The  portion  which  I  used  for  longitudinal  sections 
probably  contained  the  siphonoglyi>he.  Upon  the  other  side  of  the 
stomatodieum  no  siphonoglyphe  occurred. 

In  a  section  through  the  middle  of  the  column  (PI.  xxxv.  Fig.  120) 
twenty-two  mesenteries  could  be  counted.  They  showed  a  tendency  to 
be  arranged  vso  that  broad  and  narrow  mesenteries  should  alternate 
with  one  another,  but  this  arrangement  was  frequently  marre<l  by  a 
brosul  mesentery  occurring  in  the  place  of  a  narrow  one,  and  vice  versa. 
It  is  evident,  however,  that  two  grades  of  mesenteries  are  represented 
in  the  section,  one  consisting  of  about  twelve  mesenteries  quite  wide 
and  bearing  reproductive  organs  as  a  rule,  and  one  whose  mesenteries 
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were  much  narrower  and  were  also  destitute  of  reproductive  organs. 
Whether,  as  I  am  inclined  to  believe  is  tlie  case,  a  third  grade  is  pres- 
ent, extending  only  a  short  distance  below  the  stomatodasum,  is  uncer- 
tain. I  was  not  able  to  prepare  a  satisfactory  series  of  sections  which 
would  demonstrate  this  point,  but  sections  made  through  a  small  por- 
tion of  the  column  wall  at  a  level  with  the  stomatodaeum  seem  to  show 
a  greater  number  of  mesenteries  than  occur  in  a  portion  of  the  same 
size  lower  down. 

The  character  of  the  mesent^eries  attached  to  the  sulcar  directive  I 
did  not  discover.  Opposite  the  sulcular  end  of  the  stomatodaeum  I 
found  a  single  mesentery  (PI.  xxxiv,  Fig.  118,  mes)  which  rapidly  dimin- 
ished in  size  as  it  passed  backward,  and  even  at  the  level  of  the  lower 
edge  of  the  stomatodaeum  was  reduced  to  the  merest  rudiment.  This  I 
take  to  be  a  newly  formed  mesentery,  its  fellow  of  the  opposite  side 
not  having  appeared. 

A  decided  abnonnality  was  seen  in  sections  taken  about  the  middle 
of  the  column  (PI.  xxxv,  Fig.  120),  which  involved  two  mesenteries  situ- 
ated at  or  near  the  sulcar  8urfa(je(*).  These  had  united  to  form  a  band 
from  which  two  lamellae  extended  into  the  body  cavity.  A  little  higher 
tlie^e  lamellae  were  likewise  united  so  that  a  cavity  was  inclosed  by  the 
united  mesenteries. 

I  was  not  able  to  distinguish  any  acontia  in  the  region  where  they 
usually  occur  in  Genanthids,  though  mesenterial  filaments  occurred  on 
all  the  mesenteries.  They  were  very  imperfectly  preserved,  however, 
and  did  not  allow  of  an  accurate  study. 

The  reproductive  organs  arc  borne  by  the  widest  mesenteries,  which 
extend  the  greatest  distance  down  the  column.  Both  ova  and  sperma- 
tozoa seem  to  be  borne  by  each  mesentery.  (Plate  xxxv.  Fig.  1 19,  ov  and 
te,)  Ova  are  certainly  present  and  occurring  with  them,  inclosed  in  the 
mesogluea,  bodies  which  I  take  to  be  spermatozoa.  They  (te)  vary  much 
in  size,  occasionally  being  many  times  lai*ger  than  the  ova,  and  consist 
of  a  deeply  staining  wall  crowded  with  small  nuclei,  a  cavity  occurring 
in  the  center  of  the  larger  ones  and  containing  numerous  nuclei,  at- 
tached to  which  I  could  in  some  cases  discover  delicate  appendages. 
Tbey  do  not  resemble  the  spermatozoa  bundles  of  the  Hexactiniae,  but 
bear  a  close  resemblance  to  the  testes  of  C.  memhranaceus^  figured  by 
the  Hertwigs.  Ceriantkus  vas  is  accordingly  most  probably  one  of  the 
hermaphrodite  Cerianthids. 

The  endoderm  covering  the  mesenteries  presents  the  same  characters 
as  that  found  in  the  same  regions  in  C.  americannSy  which  I  have  de- 
scribed elsewhere  ('90). 

UNIDENTIFIED  FORMS. 

No.  725.    Station  2825.    Lat.  24°  22'  15"  N. ;  long.  IKP  19'  15"  W.    Depth,  7  fathoms. 

Due  specimen. 
No.  955.    Station  2765.     Lat.  36°  43'  S;  long.  56°  23'  W.     Depth,  11^  fathoms.     One 

Hpecimen. 
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Part  III. 

CeOGRAPHfCAL  AMD  BATHYMETRICAL  DISTRIBUTION  OF  THE  ACTIMIARIA. 

To  anyone  who  has  studied  tbe  habits  of  Actinians  the  dependence 
of  the  various  species  upon  their  sun^oundings  is  very  evident.  8ome 
sjre  to  be  found  only  on  rocky  shores,  others  prefer  sandy  bottoms, 
while  others  again  make  their  homes  only  in  muddy  flats.  Some  bury 
themselves  in  the  sand  or  mud  so  that  only  the  disk  and  tentacles  pro- 
trude, others  are  to  be  found  only  on  gasterojwd  shells  inhabited  by 
Hermit  Crabs,  while  others  again  firmly  clasp  stems  of  Oorgonians. 
In  other  words,  nearly  every  species  has  a  more  or  less  definite  habitat. 

Furthermore,  as  a  rule  the  various  species  have  a  more  or  less  defi- 
nite distribution,  so  that  it  is  possible  to  mark  out  more  or  less  definite 
geographical  regions  characterized  by  their  Actinian  fauna.    Thus  the 
eastern  coa-st  of  the  United  States  presents  three  fairly  well  defined 
regions  so  far  as  the  Actinian  fauna  is  concerned.    North  of  Cape  Cod 
we  have  what  may  be  termed  the  Boreal  region,  characterized  by  the 
occurrence,  among  other  foiins,  of  Tealm  cra^sicomiSj  Metridium  mar- 
ginatum, and  Ccrianthus  horealu  yerr.    Secondly,  there  is  w-hat  Verrill 
hks  called  the  Virginian  region,  which  includes  the  Virginian  and  Caro- 
linian coasts,  and  probably  Georgia  to  the  south,  and  Delaware  and 
part  of  New  Jersey  to  the  north,  characterized  by  the  presence  of  Fhy- 
mactis  cavernata,  Adumsia  sol,  and  Gerianthus  amerimnug  among  others; 
and  lastly,  there  is  the  Florida  region,  characterized  by  forms  identical 
with  those  of  the  West  Indies.    Northern  New  Jersey  and  Long  Island 
Sound  constitute  an  intermediate  region  i)08sessing  forms  such  as 
Metridium  marginatum,  reaching  their  most  perfect  development  in  the 
Boreal  region,  and  others,  such  as  Uloactis  {Haleampa)  producta  and 
Faractis  rapiformis,  whi(jh  belong  x)roperly  to  the  Virginian  region. 

When  the  distribution  of  genera  is  considered,  however,  Ibis  definite- 
ness,  as  might  be  expected,  becomes  more  or  less  indistinct,  though 
even  with  some  of  these  distinct  areas  of  delimitation  can  be  estab- 
lished. With  the  larger  groui)s  the  same  holds  true,  and  even  when 
the  orders  are  considered  a  certain  amount  of  limitation  of  tlieir  dis- 
tribution can  be  determined.  The  Actininae,  it  is  true,  have  a  world- 
wide distribution,  but,  as  I  have  i>ointed  out  ('89),  the  Sticliodacty- 
linte,  though  of  wide  distribution,  have  their  headquarters  in  tlie  Pacific 
and  West  Indian  regions,  and  it  nmy  be  said  in  the  regions  of  coral 
formation. 

Our  knowledge,  however,  of  the  Actinian  fauna  of  a  great  deal  of 
the  Pacific  and  Indian  Oceans  and  of  the  South  Atlantic  is  as  yet  very 
slight,  and  it  is  hardly  time  to  enter  into  an  exhaustive  discussion  of 
the  geographical  distribution  of  the  larger  groups,  families,  and  orders 
of  the  Actinaria.     So  far  as  the  AlbatroHH  collection  is  concerned,  there 
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is  only  one  point  that  deserves  special  nientiou  in  this  connection,  and 
that  is  the  very  wide  distribution  which  it  reveals  for  certain  deep-sea 
species. 

Aciinauge  verrilHi  and  Actinauge  fasUgata  have  been  obtained  by 
the  U.  S.  Fish  Commission  at  various  localities  oft*  the  eastern  coast 
of  the  United  States.  The  former  is  recorded  from  various  stations 
from  off*  the  coast  of  Nova  Scotia  in  the  north  to  ofif  Cape  Hatteras  in 
the  south,  from  depths  ranging  from  30  to  606  fathoms.  A.  fastigata 
has  been  recorded  from  oflF.  Martha's  Vineyard  from  a  depth  of  300  to 
080  fathoms.  In  the  Albatross  collection  these  forms  were  obtained 
irom  the  following  stations: 

A.  rerrillii:   Stations  2791,  2818,  and  2839. 
A,  fastigat(f:  Station  2791. 

Station  2791  was  off  the  coast  of  Chile;  station  2818  off  the  coast  of 
Ecuador,  in  the  neighborhood  of  the  Galapagos  Islands;  and  station 
2839  off  the  coast  of  California. 

Another  form,  Actinostolu  callosa^  has  likewise  been  obtained  at 
various  stations  on  the  eastern  coast,  ranging  from  the  Grand  Banks 
of  Newfoundland  on  the  north  to  Cape  Fear,  N.  C,  on  the  south,  at 
depths  varying  from  50  to  640  fathoms.  This  form  likewise '  occurs 
apon  the  west  coast  of  America,  having  been  obtained  by  the  Alha- 
trass  at  stations  2792,  2807,  and  2818,  all  of  which  are  off'  the  coast  of 
Ecuador,  and  vary  in  depth  from  392  to  812  fatlioms. 

Since  we  have  seen  that  species  of  ActiniaB  are  to  a  great  extent  de- 
pendent upon  external  conditious,  this  wide  distribution  of  these 
deep-sea  species  is  interesting.  It  seems  improbable  that  they  are 
wanting  in  the  deep  water  of  the  southwestern  Atlantic;  or,  in  other 
words,  that  they  occur  8i>oradically  upon  the  east  and  west  coasts  of 
America.  Future  observations  will  probably  reveal  tlieir  occurrence 
off  the  east  coast  of  South  America,  a  portion  of  the  ocean  whose 
Actinian  fauna  is  still  to  be  studied,  and  it  seems  probable  that  they 
occur  over  the  sea  bottom  of  the  western  trough  of  the  Atlantic 
throughout  it«  entire  extent,  and  doubling  Cape  Horn  extend  up  the 
west  coast  in  deep  water  as  far  north  at  least  as  California.  Since  we 
know  thJit  the  temperature  at  considerable  depths  is  fairly  constant 
and  low,  it  may  be  supposed  that  over  this  wide  area  these  forms  find 
conditions  sufficiently  similar,  and  have  thus  been  enabled  to  extend 
their  distribution. 
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I  give  here  in  tabular  form  the  localities  and  depths  at  which  the 
various  species  of  the  Albatross  collection  were  obtained: 


No. 


3 

4 

5 
6 
7 
8 
9 

10. 

11 
12 

13 
14 
15 


36 


Name  of  Bpeciei 


StatioD. 


Tribe  Edwardniffii : 

Edteardaia  intermedia 

Tribe  Protactiniic: 

OraetU  JHotnedecB 

Tribe  Hexartiniff. 
Order  Actininsp. 

Family  Halcampidte: 

Hainirias  pUatus 

Vtaehia  Koreni 

Family  AntheadaP: 

Actinia  infecunda 

Anemonia  variabUu  ■■ 

Anetnonia  (f)  inequttUs 

Condylactis  cruentata 

Myonanthui  ambigutu 

Family  Boloceridie : 

Botocfra  oeehtua 

Bolocera  oteidua 

Bolocera  oceidua 

Bolocera  panno9a 

Bolocera  brevieomu 

Family  Paractidcn: 

Paraotis  linoolata 

Paraetit  tinota 

Antholoba  n^tirulatJi 

Aotholoba  r<»ticn1a(a 

Antholoba  rflirulata 

ActinermtM  piebefus 

Ai'tinnntola  oallowi 

ActiDostoIa  ralloaa 

ActiDOfltola  callosa 

Aetinottola  exeeUa  , 

Aeiino9tola  exceUa 

Aetinottola perpamnttaeea  . 

PycnanthuM  mali/ormi* — 

Cumbaetit/OMfuletUa 

Family  Ba^artidw: 

Sagartia  lactea 

Sagartia  Sancti  Mathtm 

Soffartia  paradoxa 


Sagartia  rriajpata. 
)  tnvotth 


Adaifuia  (?)  tnvoteent 

Aetinauge  Verrillii 

Actinauge  Verrillii 

Aclinauge  Verrillii 

Actinangn  fastigata 

CliiioDantliuB  iMM'tinaliin  — 

Stephanactis  hpaUmematis 

Family  Bnnodidie: 

Leiotealia  badia 

Family  PhyllactidiP : 

(htlaetU  eaU^omica 

Cradaetit  dtgitata 

Order  Stir hodactylii.ee : 

Family  (:oraliimorpbi<lii' : 

CnrallimorphiiH  profundus. 
Family  Diacoaomidse: 

DiHCONom  a  fiiegicnsin 

Tribe  Cerianthea>: 

Cerianthui  vas 


2783 
2830 


2785 
2764 


2768 


2783 
2779 
2771  I 
2839  , 
2839 

2804 
2839 


2766 


Latitude.  Longiiade. 

O       t        II 

51  02  30  S.  74  08  30\? 

3J08  00N.  118  40  00  W. 


48  09  00  S.       74  :{6  0()W. 
36  42  00  S.       56  23  OOW. 

Abrolhos  iHlandfi. 
42  24  00  B.  I    61  38  SOW. 

Pichilingito  Bay. 

StraitJ)  of  Magellan. 

33  08  00  N.;  118  40  OOW. 


74  08  30  W. 

70  40  36  W. 

63  00  OOW. 
118  40  OOW. 
118  40  OOW. 


70  30  45  W, 

33  08  00  N.  i  118  40  OOW. 

Port  Otway.  Patagonia. 

Lota,  Chile. 

Galapagos  Inlands. 


51  02  30  S. 

53  06  00  S. 

51  34  00  S. 

33  08  00 

33  08  00 

8  16  30  N. 

Beptb. 


/'attomt 

m 

4U 


449 


414 
122 

4U 
414 

47 
414 


38  08  00  S. 
0  37  00  S. 
0  24  00  S. 

0  20  00  S. 
48  37  00  S. 
51  34  00  i>. 
45  22  00  S. 
33  08  00  N. 
33  08  00  K. 

4«  09  00  8. 

36  42  00  S. 

36  47  00  S. 

8  44  00N. 

1  03  00  K. 
88  08  00  S. 
83  08  00  N. 

0  '.9  00  S. 

38  08  00  S. 

53  01  00  H. 

0  24  00  S. 

53  06  00  S. 


75  53  00  W. 

81  00  00  W. 

87  06  OOW. 

89  54  30  W. 

65  46  00  W. 

68  00  00  W. 

64  20  OOW. 
118  40  OOW. 
118  40  00  W. 


74  36 
56  23 
56  23 

79  09 

80  15 

75  53 
118  40 

89  54 
75  53 
73  42 
89  06 


OOW. 
OOW. 
OOW. 
OOW. 
OOW. 
OOW. 
OOW. 

sow. 

OOW. 
30  W^. 
00  AV, 


70  4'J  30  W. , 


Piohiliugne  Bay. 
36  47  00  S.       66  23  OOW. 


I 
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Note.— The  species  in  italici  are  describeil  for  the  first  time  in  this  report. 

Hertwi^  ('82),  as  the  result  of  his  investigation  of  the  Challenger 
Actiniaria,  drew  attention  to  two  features  presented  by  some  deep-sea 
forms  which  marked  them  out  from  those  Imng  in  shallower  water, 
namely  the  retrogression  of  the  tentacles  to  stomidia  and  the  ouusaal " 
arrangement  of  the  mesenteries.  The  Albatross  collection  seems  to 
lessen  somewhat  the  importance  of  the  first  of  these  peculiarities  by 
suggesting  the  propriety  of  doing  away  with  the  genera  Polyaiphonia 
and  Liponema^  but  the  second  cbaracteriatio  receivea  some  support  in 
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the  discovery  of  OractiSy  although  the  Paractiniw  have  been  removed 
from  their  high  place.  Two  out  of  thre>e  of  the  genera  forming  the 
Tribe  Protactiniie  are  deep-sea  forms,  including  under  this  head  all 
those  which  live  at  depths  approaching  500  fathoms. 

It  is  doubtful,  however,  if  any  such  limitation  can  be  set  to  distinguish 
deep-sea  for  shallow-water  forms.  What  we  mean  by  deep  sea  forms 
are  forms  which  live  under  conditions  as  a  rule  only  to  be  found  in  tiie 
deeper  water,  one  of  the  most  important  of  which  is  perhaps  great 
and  constant  cold.  This  is  a  condition  which  may  be  obtained  at 
various  depths  according  to  latitude,  and  it  is  quite  possible,  in  fact  it 
does  happen,  that  forms  which  in  more  southern  latitudes  are  found  at 
300  to  500  fathoms,  may,  in  higher  latitudes,  occur  at  a  depth  of  30  to 
50  fathoms.  If,  however,  a  limit  is  to  be  given  I  should  suggest  one 
much  less  than  tliat  proiwsed  by  Prof.  Hertwig,  perhaps  as  little  as  100 
fathoms.  It  would  be  better  probably  to  allow  the  limit  to  vary,  con- 
sidering the  zone  at  which  the  conditions  are  practically  constant 
throughout  the  year  to  be  the  limit  of  true  deep  sea  forms. 

There  is  definite  evidence  of  a  wide  bathymetrical  distribution  of 
deep  sea  forms.  For  instance,  Corallimorphus  profundm  was  obtained 
by  the  Challenger  from  1,375  to  2,025  fathoms,  while  the  Albatross  speci- 
mens were  obtained  from  a  depth  of  only  414  fathoms.  So,  too,  we 
have  seen  that  Actinostola  callosa  ranges  from  50  to  812  fathoms,  Aeti- 
nauge  fasiigata  from  300  to  980,  and  A,  Verrillii  from  30  to  677.  Con- 
versely also  shallow  water  forms  may  extend  down  to  depths  sufficient 
to  overlap  the  regions  inhabited  by  what  may  be  considered  deep-water 
forms.  For  instance,  Anfholoha  reticulata  is  typically  a  littoral  form, 
yet  the  Challenger  obtained  it  from  a  depth  of  55  fathoms,  a  depth 
greater  than  the  highest  limit  from  which  either  Actinostola  callosa  or 
Actinauge  Verrillii  has  been  dredged. 

Making  allowance  for  such  cases,  however,  it  is  not  difficult  to  di\ide 
the  Actiniaria  into  such  forms  as  are  typically  deep-sea  dwellers  and 
those  which  inhabit  shallower  waters.  Keviewing  the  various  families 
as  to  their  peculiarities  in  this  respect,  it  will  be  found  that  certain 
groups  may  be  assigned  to  one  or  other  category,  while  others  have  . 
representatives  in  both.  Among  these  latter  are  the  EdwardsicTB,  Pro- 
tactinise,  Sagartidae,  Paractidre  and  Corallimorphidse;  among  the 
Bagartid^  the  Sagartinas  are  jirincipally  shallow-water  forms,  though 
fiomesuch  as  Sagartia  la^tea  and  Adamsia  ( ?)  involvens oticnr  in  deep  water, 
while  the  ChqndractininjB  are  essentially  deep-water  forms,  though  Phel- 
Ha  hasseyeral  species  dwelling  in  the  littoral  zone.  The  Paractidae,  too, 
though  containing  littoral  forms  are  apparently  more  abundantly  rep- 
resented in  deep  wt^'ter,  ppd  it  Js  interesting  to  notice  that  in  these  as 
well  as  in  the  Chon4ractinifta?,  the  deep-water  forms  are  characterized 
by  the  thickness  and  firmness  of  the  mesogloea  of  the  column  walls, 
The  Boloceridje  so  far  as  known  are  deep-water  forms,  as  are  al.«o  the 
S^uenkPolystomidimijPolyopiSymi  Sicyonis;  nnd,onthootherband,  the 
AutUeadw,  Bunodid®,  Pbyllaotidce,  Heteractida?,  TUalasslanthidje,  and 
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in  fact  all  the  forms  with  abuormally-^haped  tentacles,  excluding  those  in 
which  these  structures  are  reduced  to  stomidia,  are  essentially  inhab- 
itants of  shallow  water.  Perhaps  an  explanation  ot  the  development 
of  fronds  as  in  the  Phyllactidie  and  of  branching  and  nodulose  tentacles 
in  shallow- water  forms  may  be  found  in  the  greater  or  less  mimicry 
of  the  x>lant  forms,  with  which  littoral  actinians  are  associated,  which 
is  thus  produced,  and  which  would  serve  as  a  protection  from  carniv- 
orous enemies. 

As  with  the  geographical  distribution,  however,  much  yet  remains  to 
be  done  before  any  proper  generalizations  as  to  the  significance  of  and 
the  causes  which  govern  the  bathymetrical  distribution  of  the  Actini- 
aria  can  be  made,  and  the  remarks  here  presented  are  simply  a  sketchy 
outline  of  some  of  the  ideas  that  have  suggested  themselves  during  the 
investigation  of  the  Albatross  collection. 

May,  1892. 

APPENDIX. 

Since  the  preceding  report  was  completed  I  have  had  the  opportunity 
of  examining  the  collections  of  Actinians  in  the  museum  at  Berlin, 
and  also  the  Challenger  collection  in  the  Natural  History  Department 
of  the  British  Museum,  and  must  express  my  sincere  thanks  at  this 
earliest  opportunity  to  Prof,  von  Martens  and  Prof.  Jeflfrey  Bell  for  the 
courtesy  with  which  they  acceded  to  my  request  to  examine  these  very 
valuable  collections  and  for  their  great  kindness  in  aflfording  me  every 
facility  for  studying  them.  I  also  desire  to  state  my  obligations  to  my 
friend  Prof.  A.  C.  Haddon  for  many  valuable  suggestions  and  much " 
interesting  information  with  regard  to  the  European  Chondractininw^ 
as  well  as  for  the  opportunity  of  examining  the  valuable  collection, of 
forms  belonging  to  that  group  which  he  possesses. 

As  the  result  of  my  studies  of  these  collections  I  have  been  able  to 
confirm  the  correctness  of  certain  suggestions  made  in  the  report,  and 
also  have  obtained  new  light  upon  the  identification  of  certain  forms, 
and  have  thought  it  advisable  to  incorporate  in  this  Report  in  the  form 
of  an  appendix  some  of  the  more  important  of  my  results. 

Anemonia  variabilis  (p.  147). — In  the  Berlin  Museum  are  preserved  the 
forms  described  by  Studer  ('78),  >vhich  were  collected  by  the  Gazelle 
expedition,  and  among  them  is  a  form  which  seems  to  be  identical  with 
that  described  above  as  Anemonia  variabilis.  This  is  Corynactis  carnea^ 
Studer.  In  size  and  habitat  it  agrees  very  closely  with  the  Albatross 
specimens,  and  the  capitate  character  which  Studer  describes  for  the 
tentacles  is  not  at  all  well  pronounced.  It  w^as  upon  this  character 
that  Studer  relied  in  assigning  it  to  the  genus  GorynactiSy  but  the  ten- 
tacles are  plainly  arranged  in  cycles,  a  fact  which  may  be  deduced  from 
his  statement  that  the  tentacles  are  "zahlreich  in  zwei  Eeihen."  The 
similarity  is  so  striking  that,  taking  it  into  consideration  with  the  fact 
that  both  have  the  same  habit,  and  come  from  essentially  the  same 
locality  and  depth,  I  have  no  hesitation  in  pronouncing  for  its  identity 
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with  tLe  Albatross  sx)ecimeiis,  Avhose  name  should  consequently  be 
changed  to  Anemania  carnea  (Studer). 

Boloeera  hrevicornis  (p.  158)^ — In  the  Report  I  have  expressed  my 
opinion  that  Ilertwig's  LipoiieyHa  multlporum  is  a  Bolocera  from  which 
all  the  tentacles  have  fallen  away.  After  an  examination  of  the  Chal- 
lenger specimens  I  feel  more  than  ever  convinced  that  such  is  the  case. 
It  is,  however,  as  I  suspected,  si>ecifically  distinct  from  B.  hrevicornis. 

Genus  Actinermis  (p.  165). — There  can  be  no  doubt  but  that  Hertwig's 
Polysiphonia  tuherosa  properly  belongs  to  the  genus  Aciinernmy  though 
its  specific  distinctness  from  all  forms  of  that  genus  hitherto  described 
is  exceedingly  probable. 

It  is  interesting  to  note  in  connection  with  the  extension  of  the 
geographical  range  of  the  genus  from  the  western  btisin  of  the  Atlantic 
to  the  Pacific  that  Haddon*  has  recently  noted  its  occurrence  in 
the  eastern  portion  of  the  Atlantic,  in  750  fathoms  off  the  southwest 
coast  of  Ireland. 

Actinostola  callosa  (p.  167). — Hertwig's  J>ysactis  crassieornis  is  un- 
doubtedly identical  with  this  form.  The  description  given  by  Verrill 
of  Urticina  callosa  was  published  in  '82,  and  Hertwig's  report  of  the 
CAa/tew^er  Actiniaria  appeared  in  the  same  year,  as  did  also  a  i)reliminary 
report,  t  It  consequently  is  a  question  as  to  which  name  has  the 
priority.  There  can  be  no  question  as  to  validity  of  YerrilPs  generic 
term,  and  it  seems  probable  that  his  original  description,  wliich  appeared 
iD  the  March- April  number  of  Silliman's  American  Journal  of  Science, 
slightly  antedates  Hertwig's  preliminary  report.  Leaving  this  aside, 
however,  it  seems  preferable  to  adopt  Verrill's  name  in  its  entirety, 
since  the  term  crassicornis  has  a  prior  association  witli  a  member  of 
the  genus  Tealia. 

Genus  Chitonanthus  (p.  189). — In  establishing  this  genus  I  have  laid 
stress  upon  two  features:  the  presence  of  capitular  ridges  and  the  ab- 
sence of  bidbous  enlargements  at  the  bases  of  the  teutiicles.  The  un- 
satisfactory nature  of  the  classification  of  the  Chondractininfe  alluded 
to  above  is  principally  due  to  the  imx)ortance  bestowed  ujiou  tlie  nature 
and  arrangement  of  the  tubercles.  The  specimens  of  Chitonanthus  pec- 
tinatus  in  the  Albatross  show  of  how  little  importance  this  feature  may 
be  in  some  cases,  and  it  seems  advisable  to  seek  for  some  more  constant 
characters.  It  is  possible  that  these  are  to  be  found  in  the  nature  of 
the  capitulum  and  of  the  bases  of  the  tentacles.  The  genus  Actinauge 
seems  well  marked  off,  but  this  is  not  the  case  with  Chondr actinia^  Chit- 
onadiSy  and  Rormathia,,  genera  established  principally  on  the  nature  of 
the  tubercles,  or  on  their  arrangement.  It  is  not  improbable  that  it 
will  prove  necessary  to  fuse  these  genera  into  one,  removing  from  it, 
however,  Hertwig's  Chitonanthus  {PhelUa)  pectinatus  and  Haddon's 

*  A.  C.  Haddon.— Report  on  tlie  Actini^r  drodged  off  the  southwest  coast  of  Ireland. 
in  May,  1888.    Proc.  Roy.  Irish  Acad.,  3d  ser.,  Vol.  i,  1890. 
tSitzaogsber.  Jenaisch.  Gesollsch,  1882. 
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Hormathia  Anderaonij  both  of  which  have  been  referred  by  the  latter 
author  to  the  genus  Hormathia. 

The  GhondractininsB,  if  this  suggestioft  prove  worthy  of  acceptance, 
would  then  consist  of  the  genua  Hormathia  characterized  by  the  pres- 
ence of  tubercles  and  a  smooth  capitulum,  and  by  the  absence  of  bulb- 
ous enlargements  at  the  bases  of  the  tentacles;  the  genus  Acttita«j^6 
possessing  tubercles,  a  ridged  capitulum,  and  bulbous  enlargements  to 
the  tentacles;  Chitonanthm  with  tubercles,  and  capitular  ridges,  but 
without  tentacular  bulbs;  and  StephanactiSj  if  it  prove  to  be  a  "good" 
genus,  without  tubercles,  capitular  ridges,  or  tentacular  bulbs,  but  with 
a  clasping  base.  To  these  it  may  be  necessary  to  add  Phellia  without 
tubercles,  capitular  ridges,  or  tentacular  bulbs  and  without  a  clasping 
oase* 

November  8, 1892. 
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EXPLANATION  OF  PLATES. 


ac     =-. 

acontia. 

m     = 

muscles. 

bm    =r 

basal  muscle. 

men  = 

mesentery. 

cap  — 

capitnlum. 

mf  .= 

muscle  fibres. 

col    --  ~- 

colii^mn  wall. 

mg  = 

mesogla^.a. 

cor  =z 

coronal  tubercle. 

nem  — 

nematocysts. 

cr     = 

capitular  ridges. 

ov    = 

ova. 

cu     ~ 

cuticle. 

pbm 

parieto-basilar  ninsde 

D    =- 

directive  meHenteries. 

nph  = 

sphincter  muscle. 

d      = 

disc. 

St     = 

Ktomatodieuni. 

ec    = 

ectoderm. 

t      = 

tentacle. 

en    — 

endoderm. 

te    = 

testis. 

/     -- 

foreign  incmstatioiiR  on  the  col- 

tm  = 

transverse  muEtcles. 

nnm  wall. 

tsj,=. 

sphincter  of  tentacle. 

Im  = 

longitudinal  muscles. 

tu    = 

tubercle. 
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Plate  xix. 

Fig,  1.  Edwardsia  intermedia,    Nat.  size. 

g.  Transverse  section  through  introverted  scapus  of  E.  intermedia,    Zeiss  A  2. 
S.  Transverse  section  through  mesentery  of  E.  intermedia,    Zeiss  A  2. 

4.  Transverse  section  of  column  wall  of  E.  intermedia,  passing  through  a  tnher- 

cle.     Zeiss  D  2. 

5.  Oraetis  diomedew,  viewed  from  the  side.    Nat.  size. 

6.  Oracti8  diomedea^,  viewed  from  above.     Nat.  size. 

7.  Transverse  section  of  tentacle  of  O,  diomedety  near  its  base.     Zeiss  A  2. 

8.  Transverse  section  of  column  of  O.  diomedeo'.    The  roman  numerals  indicate 

the  probable  embryological  succession  of  the  mesenteries.  (An  error  has 
been  made  in  the  reproduction  of  this  dgure.  The  mesentery  nnmbered 
y  should  be  I,  and  the  imperfect  mesentery  intervening  between  this  and 
in  should  be  y.) 

PlJlTE   XX. 

Fig.  9,  Transverse  section  of  a  perfect  mesentery  of  O,  diomedeo!.    Zeiss  a  2. 

10.  Transverse  section  cutting  column  wall,  disc  and  base  of  the  tentacles  of  O. 

diomedete.     Zeiss  A  2. 

11.  Longitudinal  section  through  margin  and  upper  part  of  the  column  wall  of  O. 

diomedeo!,    Zeiss  a  2. 
If.  Halcvriaa  pilalne.     Nat.  size. 
IS.  Transverse  section  through  mesentery  of  U.  pilatHs.     Zeiss  A  2. 

PlJ^TE  XXI. 

Fig,  14.  Transverse  section  through  the  upper  part  of  the  column  of  H.  pilatua,    a  2. 

15.  Transverse  section  through  ectoderm   of  the  column  wall  of  H.  pilatua. 

Zeiss  D  2. 

16.  Peaehia  Koreni.    Nat.  size. 

17.  Transverse  section  through  a  mesenterial  filament  of   Actinia  infecunda. 

Zeiss  D  2. 

18.  Anemonia  raridbilis,    Nat.  size. 

19.  Transverse  section  through  the  column  of  .^.  variabilis,    x  and  y  denote  areas 

where  the  regular  sequence  of  perfect  and  imperfect  mesenteries  is  inter- 
fered with.    X  about  10. 

to.  Condjflactis  cruentata.    Nat.  size. 

£1.  Transverse  section  of  primary  mesentery  of  Condylactis  cruentata.     Zeiss  a  2. 

ti,  Mgonanthua  amhiguua,    Nat.  size. 

Plate  xxii. 

J^.ltS,  Transverse  section  of  sphincter  muscle  of  ^.  amhiguus, 

t4.  Transverse  section  of  sphincter  muscle  of  Bolocera  occidua.     Zeiss  a  2. 

t5.  Portion  of  transverse  section  of  primary  mesentery  of -B.  occidua.     Zeiss  A  2. 

f6.  Portion  of  transverse  section  of  a  tentacle  of  li.  occidua.     Zeiss  a  2. 

27.  Baaal  portion  of  longitudinal  section  through  a  tentacle  of  J?,  occidua.     Zeiss 

A  2  unscrewed. 

28,  Portion  of  transverse  section  of  a  tentacle  of  B.  pannoaa.     Zeiss  A  2. 

£9.  Transverse  section  through  a  perfect  mesentery  of  B.  pannoaa.     Zeiss  A  2. 

Plate  xxiii. 

ftg.  SO.  Transverse  section  of  the  sphincter  muscle  of  B.  pannoaa.    Zeiss  A  2. 
SI.  Transverse  section  of  the  sphincter  muscle  of  B.  brericornia.     Zeiss  a  2. 
SS.  Outer  portion  of  transverse  section  of  /hcsentery  of  B.  brevicoruis.     Zeiss  A  2. 
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Fig.  33.  Inner  portion  of  transverse  section  of  mesentery  of  B.  brevicarnis,   Zeiss  A 2. 

34.  Paractia  Uneolata.    Nat.  size. 

35.  Transverfio  section  of  imperfect  mesentery  of  Paracii$  Uneolata.    Zeiss  a  2. 

36.  Transverse  section  of  sphincter  muscle  of  P.  Uneolata.    Zeiss  a  2. 

37.  Paractia  vinoaa.    Nat.  size. 

38.  Transverse  section  of  tentacle  of  P.  vinoaa.    Zeiss  A.  2. 

39.  Portion  of  transverse  section  of  mesentery  of  P.  vinoaa.    Zeiss  A  2. 

40.  Portion  of  transverse  section  of  sphincter  muscle  of  P.  vinoaa.    Zeiss  D  2 

PlJiTK  XXIV. 

Fig.  41.  Transverse  section  of  sphincter  of  P.  vinoaa.     Zeiss  a  2. 

42.  Transverse  section  (somewhat  ohlique)  of  hase  of  a  tentacle  of  Acl\ntn^u% 

pleheiua.     Zeiss  A  2. 

43.  Portion  of  transverse  section  of  sphinct'Cr  muscle  of  J.  phheiua.    Zeiss  A  2. 

44.  Portion  of  transverse  section  of  primary  mesentery  of  A.  pleheius.   Zeiss  A  2. 
.  46.  Transverse  section  of  mesentery  of  A.  plebeiua.     Zeiss  a  2. 

46.  Section,  partly  diagrammatic;  showing  the  arrangement  of  the  mesenteries 
of  Actinoatola  calloaa. 

PlJ^TK   XXV. 

Fig.  47.  Actinoatola  calloaa.    Nat.  size. 

48.  Transverse  section  of  a  tentacle  of  A.  calloaa.    Zeiss  A  2.  * 

49  and  50.  Transverse  section  of  a  perfect  mesentery  of  A.  calloaa.     Zeiss  A  2. 

61.  Transverse  section  of  sphincter  muscle  of  J.  calloaa.    x  2. 

69.  Portion  of  transverse  section  of  sphincter  muscle  of  J.  calloaa.     Zeiss  A  2. 

PlaTK   XXVI. 

Fig.  63.  Actinoatola  excelaa.    Nat.  size. 

54.  Transverse  section  of  sphincter  muscle  of  ^.  excelaa.  Zeiss  a  2. 
56.  Transverse  section  of  perfect  mesentery  of  ^.  excelaa.  Zeiss  a  2. 
56.  Transverse  section  of  portion  of^  tentacle  of  A.  excelaa.     Zeiss  a  2. 

67.  Actinoatola  pergamentacea.    Nat.  size. 

68.  Tangential  section  of  portion  of  the  disk  of  a  specimen  of  Actinoatola  perga- 

mentacea.   Zeiss  A  2. 

Plate  xxvii. 

Fig. 59.  Transverse  section  of  sphincter  muscle  of  A.  pergamentacea.    Zeiss  a  2. 

60.  Portion  of  transverse  section  of  a  tentacle  of  A.  pergamentacea.    Zeiss  A  2. 

61.  Portion  of  transverse  section  of  mesentery  of  A.  2iergamentac€a.     Zeiss  1)  2. 
6S.  Outer  portion  of  transverse  section  of  mesentery  of  A.  pergamentacea  above 

the  level  of  the  parieto-hasilar  muscle.     Zeiss  a  2. 

63.  Middle  portion  of  same  section  as  that  from  which  Fig.  4  was  drawn. 

64.  Pgcnanthua  maliformia.     Nat.  size. 

65.  Transverse  section  of  sphincter  muscle  of  /'.  maliformia.     x  4. 

66.  Portion  of  transverse  section  of  sphincter  muscle  of  P.  maliformia  from  the 

region  indicated  in  Fig.  65.     Zeiss  D  2. 

67.  Transverse  section  through  a  perfect  mesentery  of  P.  maliformia.     Zeiss  a  2. 

Plate  xxviii. 

Fig.  68.  Tangential  section  throngh  disk  of  a  specimen  of  P.  maliformia.     Zeiss  A  2. 

69.  Cymhactia  fitculenia.  Nat.  size. 

70.  Transverse  section  of  sphincter  muscle  of  C.  fo'culenta.    Zeiss  a  2. 

71.  Transverse  section  of  mesentery  of  first  cycle  of  C.  faculenta.     Zeiss  a  2. 

72.  Sagartia  lactea.    Nat.  size.    ^ 
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Fig.  7S.  Transverse  section  of  sphincter  muscle  of  ^.  laciea,    x  about  2. 
74.  Transverse  section  of  of  primary  mesentery  of  S.  laotea.    Zeiss  a  2. 
73.  Transverse  section  of  acontium  of  S.  laciea,    Zeiss  D  2. 

PLATK  XXIX. 

Fig.  76.  Portion  of  transverse  section  of  sphincter  muscle  of  S.  lactea.    Zeiss  A  2. 

77.  Sagartia  Sancii  Maihcsi.    Nat.  size. 

78.  Transverse  section  of  sphincter  of  S.  Sancti  Mathcei. 

Zeiss  A  2. 

79.  Sagartia  paradoxa.    Nat.  size. 

80.  Transverse  section  of  sphincter  muscle  of  S,  paradoxa.     Zeiss  A  2. 

81.  Transverse  section  of  a  directive  mesentery  of  S.  paradoxa. 
82  and  83.    AdatMiat  involvens.    Nat.  size. 

PlATK  XXX. 

Fig.  84.  Semidiagrammatic  section  through  the  colnmn  of  8.  paradoxa,  showing 
the  arrangement  of  the  mesenteries.  The  romau  numerals  indicate  the 
cycles  of  mesenteries,  x  and  y  the  abnormal  i»air8. 

85.  Transverse  section  of  sphincter  muscle  of  A.  involvetts. 

86.  Transverse  section  of  sphincter  muscle  of  Actiitauge  Verrillii.    Zeiss  A  2. 

87.  Transverse  section  through  the  upper  third  of  the  sphincter  muscle  of  A.- 

Verrillii.     Zeiss  A  2. 

88.  Transverse  section  through  the  lower  third  of  the  sphincter  muscle  of  A. 

rernlUi.     Zeiss  A  2. 

89.  Portion  of  npper  part  of  column  of  J.  Verrilliif  the  specimen  having  been 

divided  longitudinally.    Nat.  size. 

Plate  xxxi. 

Tig.  90.  Transverse  section  of  mesentery  of  the  second  cycle  of  ^.  Verrillii.  Zeiss  A  2. 

92.  Transverse  section  through  the  base  of  a  tentacle  of  A.  Verrillii.    Zein  A  2. 

95.  Outer  portion  of  transverse  section  of  a  mesentery  of  the  first  cycle  of  A. 

VerrilUi.     Zeiss  A  2. 

93.  Actinauge  fastigala.     Nat.  size. 

94.  Transverse  section  of  the  sphincter  muscle  of  A.  fastigata. 

96.  Transverse  section  of  the  lower  part  of  the  sphincter  muscle  of  A.  fastigata. 

Zeiss  A  2. 

96.  Transverse  section  of  the  upper  part  of  the  sphincter  muscle  of  A .  fastigata. 

Zeiss  A  2. 

97.  Transverse  section  of  a  mesentery  of  the  first  cycle  of  A .  fastigata.    Zeiss  A  2. 

Plate  xxxii. 

Fig.  98.  Chitonanihus  pectinatus.    Nat.  size. 

99.  View  of  surface  of  a  dissected  specimen  of  C.  pectinatus  which  had  been 

divided  longitudinally.    Nut.  size. 

100.  Transverse  section  of  the  sphincter  muscle  of  C.  pectinatus.    x  4. 

101.  Transverse  section  of  portion  of  the  sphincter  muscle  of  C.  pectinatus. 

Zeiss  a  2. 
lOS,  IVansverse  section  of  a  mesentery  of  the  first  cycle  of  C.  pectinatus.     Zeiss 
a  2. 

103.  Stephanactis  hyalonemaiis.    Nat.  size. 

104.  Transverse  section  of  sphincter  muscle  of  Letotealia  badia.     Zeiss  A  2. 

105.  Oulactis  calif ornica.     Nat.  size. 
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Plate  xxxiii. 

Fig,  106.  Transverse  section  of  primiiry  mesentery  of  L,  hadia.    Zeiss  A  2..  | 

107.  Transverse  section  of  a  mesentery  of  the  first  cycle  of  O.  calif ornioa. 
lOS.  Transverse  section  of  sphincter  inusole  of  O.  calif omica.    Zeiss  A  2.  j 

109.  Portion  of  margin  of  Cradactis  digiUitaf  showing  the  tentacles  and  the 

fronds.    x2. 

110.  View  of  frond  of  C.  digitata.    Enlarged. 

111.  Transverse  section  of  sphincter  muscle  of  C.  digitata.    Zeiss  A  2. 

112.  Transverse  section  of  directive  mesentery  of  C,  digitata.     Zeiss  a  2. 

Plate  xxxiv. 

lig.  lis.  Transverse  section  of  sphincter  musclo  of  DiscoBoma  fuegienaia.    Zeiss  ft  2. 

114.  Transverse  section  of  the  mesentery  of  the  second  cycle  of  XH^cosowa 

fuegiensis.    Zeiss  a  2. 

115.  Transverse  section  of  sphincter  musclo  of  Anemoniaf  inequalis.    Zeiss  a  2. 

116.  Transverse  section  of  a  portion  of  the  column  of  A.  inequalis.    Zeiss  a  2. 

117.  Cet-ianthUB  vaa.    Nat.  size. 

IIS^  Dorsal  portion  of  transverse  section  of  tlie  upper  part  of  the  column  of  C. 

vas.    Zeiss  a  2< 
119.  Transverse  section  through  gonophoric  region  of  a  mesentery  of  C.rai 

Zeiss  D  2. 

Plate  xxxv. 

Fig.  liO.  Transverse  section  through  the  middle  of  the  column  of  C.  f?a«.  *  points  ti 
the  fusion  of  two  mesenteries. 
121.  Diagram  showing  the  relation  of  the  tentacles  to  the  capitular  ridges  ii 
ActinaugB  Vturillii* 
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20-21.  Onidylactia crwutdtii. 
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22.  Miitmanthns  uinhttpniti. 


Digitized  by 


Geogle 


Digitized  by 


Google 


U.  S.  NATIONAL  MUSEUM 


PfK>CEED(NGS«  VOL.  XVI     PL.  XXII 


»3 


,ec 


7^/^/^Y?^,fr 


4  ^Jh'^f 


27    V. 


Im 


-1/- 


.  MffOmOMtkuM  amhifjuuM.        'M-Z^.  BfA'jc^rrarjcci/iua.        ih-'JU.  B.jMinru/tfx, 


Digitized  by 


Google 


ur   '^ 


,         ^       ^     V      i      ^.      ^-    •*    >     ."^    .1- 


Digitized  by 


Google 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XVI     PL.  XXIII 


^- Bolocera  pannosa.       Z1-9&.  B.  brevicomis.       U-3&.  Paractis  lineolata.       2f:-40.  P.iHnoaa. 


Digitized  by 


Google 


,,  J.';  J  V  l.y     ).  i  ify] 


■>.'••- ii.'-i.^^^-^ 


Digitized  by 


Google 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XVI     PL.  XXIV 


^^     S:•#V^;;•:0^s 


-ov 


col  46 

41.  Paractis  vinosa.       4.^.  Actiner..us plebeius.       46.  Actinostola  callosa. 

Digitized  by  VjOOQ IC 


Digitized  by 


Google 


U    S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XVI     PL.  XXV 


wfmw»%^ 


47-52.  Actinostola  callosa. 


Digitized  by 


Google 


Digitized  by 


Google 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XVI     PL.  XXVI 


S6  57 

5S-56.  Acthiostola  excetsa.       57-58.  A.  peryamentacea. 

Digitized  by  VjOOQ IC 


^c 


Digitized  by 


Google 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XVI     PL.  XXVII 


::  f.5/    ir^*'"  f  -^ 


66 


5d-d3.  Actinostola  pergumentacea.       W-67.  Pycnanthus  maliformis. 


Digitized  by 


Google 


lu'ifiVEi-.  .:ty)) 


r>ir 


Digitized  by 


Google 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XVI     PL.  XXVIII 


68.  Pycminthus  mali/ormig,       60-71.  Cymbactis /(Eculenta.       72-75.  Sagartia  lactea. 


Digitized  by 


Google 


Digitized  by 


Google 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS.  VOU    XVI     PL.  XXIX 


^ 


79 


76 


76.  t^gartia  lactea. 
79-81.  iS.  para<ioj:a. 


77-78.  S.  Sancti  Mathai. 
82-83.  ^dant«a  (/)  involvens. 


Digitized  by 


Google 


<  > 


,.;,.,...  »  y;  r  '^  '  .  -^  Y»  > 
\\  ^  Ki  I  >  <   '*      •  ^   *  , 


Digitized  by 


Google 


4. 


PROCEEDINGS,  VOL.  XVI     PL,  XXX 


8ti-«9.  Actinauge  Ven'ilHi. 


Digitized  by  ^ 


e* 


€%-* 


¥ 


Digitized  by 


Google 


U  8.  NATIONAL  MUSEUM 


PHOCEEOINQS,  VOL.  XVI     PL.  XXXI 


96 

90-9i.  Actinauge  VerriUii.       98-97.  A. /cutigata. 


V/.:'/^**.^^^)! 
& 


BigWzed  by 


Google 


((u;?i7:!r.'iT7)) 


Digitized  by 


Google 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XVI     PL.  XXXII 


■^IS  £^:sa£?"~  z^&s^itr^^-"^" 


califomica. 

Digitized  by 


Google 


Digitized  by 


Google 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XVi     PL.  XXXIil 


106.  Leiotealia  badia.       107-108.  Oulactis  cali/omica.       109-112.  Cradactis  diyitata. 


Digitized  by 


Google 


>'^v>'-c;-.i 


Digitized  by 


Google 


I  U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XVI     PL.  XXXIII 


106.  Leiotealia  badia.       107-108.  Oulactis  calif omica.       109-112.  Cradactia  diyitata. 


Digitized  by 


Google 


C 


Digitized  by 


Google 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.   XVI     PL.  XXXIV 


113-114.  Discosoma  fuegiensis.        115-116.  Anemonia  (f)  inequalis.        117-119.  CeHnnthris  vas. 


Digitized  by 


Google 


•t,  V^x 


|-3iriV!Er..n7)) 


Digitized  by 


Google 


U.  &  NATIONAL  MUSEUM 


PR0CEEDIN08,  VOL.  XVI     PL.  XXXV 


120 


n  n 

121 

120.  Cerianthits  vas.       121.  Actinauge  Verrillii, 


Digitized  by 


Google 


fTjirivi!r.siTtl 


Digitized  by 


Google 


ON  THE  STATUS  OP  THE  GRAY  SHRIKE,  COLLECTED  BY  CAPT. 
BLAKISTON,  IN  YEZO,  JAPAN. 

BY 

Leonhard-  Stejneger. 

A  recent  paper  by  Mr.  H.  E.  Dresser  (Beniarks  on  Lanitis  excubitor 
and  its  Allies  <  Ibis,  1892,  pp.  374-380),  and  especially  bis  remarks  on 
p.  378,  on  a  certain  specimen  of  ^ray  sbrike  from  tbe  island  of  Askold, 
near  Vladivostok,  in  Eastern  Siberia,  led  me  to  reexamine  the  only  Jap- 
anese specimen  ever  taken,  viz,  U.  S.  National  Mnseam,  No.  90130, 
(Blakist.,  No.  1097,  9  ;  Mobitze,  Yezo,  March  9, 1873).  The  two  loial 
ities  are  nearly  ndder  the  same  latitude  (43^  and  42^  N.),  and  almost 
facing  each  other  across  the  Japanese  Sea. 

Mr.  Dresser  describes  the  Askold  specimen  "as  having  no  trace  of 
vermicnlations  on  the  under  parts,  nor  any  trace  of  brown  in  the 
plamage,  but  it  has  a  single  alar  bar,  and  has  the  rump  and  u])per 
tail-coverts  pure  white^"  and  he  considers  it  "extremely  puzzling,"  be- 
cause, as  he  says,  "in  all  the  large  series  which  I  have  examined  this 
is  the  only  sjiecimen  I  have  met  with  hicking  the  vermiculations  on 
the  underparts  and  all  trace  of  the  brown  tinge  in  the  plumage." 
However,  it  is  plain  from  his  subsequent  argument  and  from  the  way 
he  quotes  Mr.  Bogdanow  in  regard  to  the  American  L.  borealiSj  that  he 
believes  the  latter  to  be  more  or  less  brownish,  even  the  fully  adult. 
It  is  evident,  then,  that  he  is  not  acquainted  with  the  adult  L.  horealisj 
which  is  quite  as  pure  gray  as  L.  excubitor,  and  if  Mr.  Dresser  in  all 
the  large  series  he  has  examined  has  not  seen  an  adult  L.  borealiSy  one 
might  be  tempted  to  l>elieve  that  he  has  not  met  with  the  adult 
L,  major  {Auctorum  nee  Wilkes),  or  L.  sibiricns,  as  it  is  preferable  to 
call  it,  except  the  Askold  si)ecimen. 

The  Japanese  specimen  above  alluded  to  agrees  in  every  particular 
with  Dresser's  description  of  the  Askold  bird.  But,  on  the  other  hand, 
it  also  agrees  most  minutely  (except  outer  tail-feather,  which  is  whiter,  a 
character  of  no  value  in  these  birds)  with  a  specimen  from  Russia  (U. 
S.  Nat.  Mus.  No.  98550).  Now,  Dresser  considers  the  European  speci- 
mens unworthy  of  even  subspecific  rank  (torn,  cit.,  p.  375),  but,  if  so, 
he  onght  to  call  the  Askold  and  the  Yezo  birds  L.  excubitor  pure  and 
simple.  I  do  not  think  he  will  do  so^  but  then  the  Russian  and 
tbe  Askold-Yezo  birds  are  most  assuredly  identical  and  indistinguish- 
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able,  even  by  a  splitter  of  so  horrible  a  reputation  as  myself.  Wbat  are 
we  going  t^  do  in  this  dilemma? 

Someone  "  anxious  to  lump"  might  take  the  horn  of  considering  it  now 
demonstrated  that  as  (1)  the  Enropean  specimens  with  a  single  alar 
speculum  have  been  "proven"  to  be  nothing  but  L.  excnhitovj  and  (2) 
the  eastern  Asiatic  birds  are  indistinguishable  from  these,  the  so-callocl 
L,  siiiricns  is  also  "proven"  to  be  L.  excuMtor  pure  and  simple;  fur- 
thermore, as  (3)  it  has  also  been  "  proven  "  that  L.  horealis  is  not  even 
subspecifically  distinct  from  L,  sibiricus  (Dresser,  loc.  cit.,  p.  379),  it  fol- 
lows that  even  the  North  American  bird  must  stand  as  L.  excubiior. 
There  seems  to  be  some  logic  in  this,  yet  I  doubt  if  anyone  will  behold 
enough  to  draw  the  conse(|uences. 

The  other  horn  is  this:  The  American  adult  bird  (L.  boreaUs)^  and  I 
wish  it  understood  that  I  speak  of  the  adult  birds  alone,  as  I  do  not 
think  it  i)ossible  to  separate  all  the  young  birds,  is  always*  distin- 
guished by  having  the  under  side  cross  verniiculated,  and  has  always 
a  single  wing  speculum;  L.  sibiricus  also  has  a  single  wing  speculum, 
but  the  fully  adult  bird  is  pure  white  underneath;  L.  excubiior^  un- 
mixed, has  a  double  wing  s])e<'ulum.  L.  borealis  is  strictly  confined  to 
North  America;  L.  sibiricus  occurs  from  the  Japanese  Sea  all  through 
northern  Siberia  and  northern  Russia  to  Norwegian  Finmark;  X. 
excubiior^  unmixed,  is  confined  to  <jpntral  and  southeastern  Europe 
(broadly  speaking).  The  boundaries  of  the  two  latter  forms  do  now 
meet,  or  in  certain  places  even  overlap,  interbreeding  and  consequeut 
intermediate  specimens  being  the  result;  but  I  have  reason  to  believe 
that  this  meeting  of  the  two  species,  in  some  places,  at  least,  is  of  com- 
X)aratively  recent  date. 

The  very  great  uniformity  which  L,  sibiricus  shows  over  such  an 
enormous  area,  from  the  Pacific  to  the  Atlantic  oceans,  as  evidenced  by 
the  specimens  referred  to  above,  speaks  in  favor  of  its  stability  and  its 
distinctness.  And  this  i)oint  alone,  if  there  were  no  others,  is  sufti- 
cient  to  induce  me  to  select  the  latter  horn  of  the  dilemma.  Whether 
this  view  of  the  case  is  the  true  one  I  think  is  beyond  anybody's  power 
to  say  for  the  i)rpsent,  for  1  do  not  believe  that  there  is  enough  material 
in  any  one  museum  or  city  to  decide,  and  I  even  doubt  that  all  tlic 
•specimens  in  St.  Petersburg,  London,  and  Washington  to-day.  if  brought 
togetlier,  would  settle  the  (piestion  beyond  dispute. 

In  the  mean  time  I  think  it  perfe^'tly  safe  to  call  the  spcri  «  .Vn;ii 
Askold  and  from  Yezo  Laniu4t  sibiricv^  (Bogihmow). 


*  "  Always  "  in  the  seuse  which  does  not  preclude  possible  exceptions  due  t-o  indi- 
vidual variation. 
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THROWING-STICKS  FROM  MEXICO  AND  CALIFORNIA. 

BY 

Otis  T.  Mason. 

In  the  reiM>rt  of  tlie  National  Museum  for  1884  I  published  a  short 
Jiaperon  the  Eskimo  ^^throwiug-stieks'Mu  the  Dt^partmeiit  ol'Ethnolojry. 
The  object  «if  tlie  article  was  to  show  how  the  methmls  ami  pi^oblems 
of  natural  history  are  ap]>lieable  to  the  pnulucts  aud  apparatus  of 
Iranian  industry.  Here  we  had  a  homogeneous  peo))l6  in  hhK)d  and 
language,  occupying  a  z<Kih)gical  area  which  we  call  hyperborean,  and 
Rtretchinjf  out  to  cover  Labrador,  Greenland,  all  Arctic  ('auadii,  and 
tlie  shores  of  Alaska,  from  the  Mackenzie  <listrict  all  around  to  Mount 
St.  Elias.  It  was  with  genuine  pleasure  that  the  author  afterwards 
received  from  Dr.  Seler,  Mr.  Murdoch,  Dr.  Stoli>e,  Dr.  Uhle,  ^Ir.  Bahn- 
8on,  Mrs.  J^uttall,  and  Dr.  Mortillet  their  own  later  contributions  ujwn 
the  same  ingenious  implement,  with  the  acknowledgments  that  their 
publication  was  stimulated  by  the  "Eskimo  pain^r."* 

In  Science,  for  October  30, 1891, 1  gave  a  brief  description,  without 
figures,  of  an  examide  secured  for  me  on  Lake  Patzcuaro,  Mexico,  by 
Capt.  John  G.  Bourke,  IT.  S.  Army.  The  apparatus  was  bought  by 
this  gentleman  from  a  hunter,  and  may  now  be  seen  in  the  IT.  S.  National 

*  Altmextkanische  Wiirf bretter,  von  Dr.  Ed.  Seler,  luternutioiiuleH  Archiv  fiir 
Kthiiographie,  Bd.  in,  18iM);  The  history  of  the  throw iug-stick,  wliich  drifted  from 
Aknka  to  Oreeuland/ hy  Jtihii  Murdoch,  Am.  Anthropologist,  July,  18iK);  ITeber 
altmt^xikanische  und  siidamerikanitiche  Wurfbrettor,  vou  Dr.  HJaliuar  Stolpe,  iu 
Stockholm,  Interna! .  Archiv  f.  Kthnog.,  IJd.  ni,  1890;  Ueber  die  Wurfhiilzcr  dcr 
lodianer  Amerikas,  von  Dr.  Max  Uhle,  Mittheil.  der  Anthrop.  (Jesellsch.  in  Wicu, 
Uil.  xvn,  n.  F.,  vii,  1887;  IJeber  siidamerikanischo  Wurfhfdzer  im  Kopcnhagener 
Museum,  vou  Kristiau  Hahnson,  Internat.  Archiv  f.  Ethuog.,  ii,  1889;  Mrs.  Zelia 
Nnttall,  in  a  paper  read  before  the  Woman's  Anthropological  Society  iu  Wa.shiugton. 
entitled  "The  Atlatl  or  Spear-Thrower  of  the  Ancient  Mexicans,  Arch,  and  Etlinol, 
Papers  of  the  Peabody  Museum,  I,  No.  3;  Les  propulseurs  ti  crochet  modernes  et 
pr^historiques,  par  Adrieu  de  Mortillet,  Rev.  Mensuelle  de  I'ficole  d^Vnthropidogie 
de  Paris,  i,  15  aoftt  1891. 
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Museum. 


(\ 


The  tlirower  is  2  feet  3  inches  long:,  aiul  has  two  fingiir^ 
holas  projectinji:,  one  from  the  right 
and  one  from  the  left  side.  In  my 
paper  on  the  Eskimo  stick  no  ease 
of  two  finger-holes  occurs,  and  the 
only  example  in  which  a  finger- 
hole  proje<*ts  from  the  side  at  all  is 
from  Point  Barrow.  Since  the  i>ub- 
lication,  however,  another  specimen 
c^)mes  from  Cook  Inlet.  In  I>r. 
Stolpe's  i)aiK»r  is  the  exact  (^ounter- 
l)art  of  the  Bourke  specimen,  only 
the  latter  has  no  ornament  and  is  a 
practical  everyday  implement  for 
killing  du(*ks.  The  spear-shaft  is  10 
feet  long,  of  slender  cane,  an<l  has  a 
hole  at  the  after  end  for  the  hook 
of  the  throwing  stick.  The  gig  con- 
sists of  three  iron  barbs,  for  all  the 
world  like  those  on  the  Eskimo  tri- 
dent fiu'  water  fowl. 

Mr.  Charles  II.  Read  read  a  i)aper 
on  the  10th  of  March,  1891,  before 
the  Anthropological  Institute,  Lon- 
d<m,  being  an  account  of  a  collection 
of  ethnological  spec'imens  fouud 
during  Vancouver's  voyage  in  the 
Pacific  Oce^in.  Among  the  illus- 
trations  (J.    Anthro]).    Inst.,  Vol. 


n 


u 


XXI,  PI.  XI,  Figs.  1,  la)  occursf  the 
picture  of  an  aflat  I,  55  inches  in 
length,  the  shortest  of  which  we 
have  anv  rec^)rd.     The  descrintion 


Fio.    2. 


Patzcnaro 

given  by  Mr.  Rea^l  is  a,s  follows:    i^^^capU^G: 

**  Si>ear- thrower  of  moderately  Bourke.  r.s.A.) 
hard,  light-colored  wood,  pierced  with  two  lioles 
for  the  first  two  fingers.  The 
hook  is  made  of  a  piece  of 
bone,  inidely  shaped.  The 
whole  seems  to  have  been 
once  covered  witlPred  color, 
now  almost  worn  away. 
From  the  bone  hook  to  the 
projection  at  the  broad  end 
of  the  implement  is  a  shallow 
(hannel,  as  is  usually  found. 
This  would  seem  to  be  the  ^  Santa  Barbara  thro w- 


Y\u.  1  a,  6.  P  a  t «  c  II  a  r  o 
throw  in  g-Htu-k.  U.  S. 
?Jot.MiiH.,Cat.  No.15:M)20. 
(Cnpt.  J.  G.  Bonrke,  U. 

S.  A.) 


Fio.  3.  Vancouver  throw 
ing-Htick.    BritwhMuii- 
urn.     (C.    U.  Kead.)   J 
Anthrop.    Tnnt.     I.«tt»il 
1891,  pi.  xl. 

ing-stick'  of  the  M8.  catalogue,  both  from  its  similaiity  in  work  to  the 
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other  Santa  Earbara  specimens,  and  from  the  fact  that  the  other  throw- 
ing-sticksin  tlie  collection  corresiK)ncl 
J  with  their  resi>ective  numbers  in  the 

catalogue." 

Accompanying  this  siMJcimen  in  tlie 

same  i)late  is  a  harpoon  bearing  the 

following  descrii>tion  (Fig.  2,  PL  XL) : 

*'  Spear  with  loose  head.'- 

Now  this  Vancouver  specimen  is 

n  identical  in  every  point  with  the  one 

from  Lake  Patzcuaro  excepting  its 
length,  and  points  at  this  moment  to 
the  niost  northern 
limit  of  the  type, 
w  ith  finger  holes  on 
either  side.  Any- 
one familiar  with 
the  apparatus  will 
see  at  once  that  it 
will  fit  either  the 
right  or  the  left 
hand,  while  the 
northern  tyjie  will 
fit  only  one  hand, 
usually  the  right. 
In  ri.  XVII  of  my 
former  paper  two 
very  interesting 
^lo.  4.  Vancouver  qI^  spccimeus  are 

retrieving  Hpcar.    -  -tin  n 

British  Muaeum.  dcscnbcd  from  the 

(C.H.Read.)      Tliugit   or    Kolos- 
chau  area  about  Sitka.    One  of 
these  is  figured   in  Ensign  Niblack's  monograph 
(Smithsonian  Report,  Part  ii,  1888,  Pi.  xxvii,  Fig. 
157).    These  specimens  are  very  old,  are  covered 
^ith  totemlc  devices,  and  represent  a  decayed  art 
l>assed  into  its  mythic  stage.     Similar  apparatus  is 
shown  in  Mr.  Read's  paper  (PL  XL,  Figs. 3  a,  b,  c,  d,  e). 
In  this  connection  attention  is  drawn  to  a  device 
for  throwing  a  bird  or  fish  spear  found  along  the 
^est  coast  of  the  United  States,  which  slightly  re- 
calls Mr.  ReiuVs  specimen.    It  consists  of  a  fiat  piece 
<*f  wood  with  notches  for  two  fingers,  and  it  is  at- 
^lied  to  the  end  of  a  long  spear  shaft.    Historically  fio-  6-  Bird  and  fish  har- 
tWs  is  not  known  to  be  either  parent  or  descendant    Zl  wli!!l'onstat 
of  the  Vancouver  example,  but  being  found  half    u.s.  Nat.Mu8.,Cat.No. 
yay  between  Monterey  Bay  and  the  Tlingit  area    '^''^-'  <'^sswan.) 
it  raises  one  of  those  inquiries  which  stimulate  further  researc^gj^ 


Fio.  5.  T'lingittlirowing; 
in^Btick.  BritiHh  Mu- 
seum.    (C.  H.  Head). 
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SCIENTIFIC  RESULTS  OF  EXPLORATIONS  BY  THE  U.  S.  FISH  COM- 
MISSION STEAMER  ALBATROSS. 

[Published  by  perniU-sion  of  Hon.  Marahall  McDonald,  Coinnii.ssioner  of  Fisberiea.] 

No.  XXIV.— DESCRIPTIONS  OF  NKW  GENERA  AND  SPECIES  OF  CRABS 
FROM  THE  WEST  COAST  OF  NORTH  AMERICA  AND  THE  SANDWICH 
ISLANDS. 

BY 
Mary  J.   Rath  bun. 

Department  of  Marine  Invertebrates. 

Of  the  new  forms  described  in  the  following  pages,  the  Sandwich 
Islan<l  region  is  represented  by  seven  species;  of  the  west  American 
forms  all  but  two  are  fcmnd  in  southern  California  or  Lower  California, 
including  the  Gulf  coast.  In  all  six  genera  and  forty-six  species  are 
described,  of  which  four  genera  and  forty  species  were  collected  by  the 
U.  S.  Fish  Commission  steamer  A  i^airos*  ;  of  these  forty  species,  seven 
had  been  i)revi<msly  collected  b}*^  other  parties,  but  had  not  been  de- 
{•cribed.  In  the  Proceedings  of  the  Museum  for  1891, 1892,  and  1893 
have  been  described  seven  new  species  of  Panopeus,  Pericerid^e  and 
Afaiidc'e  from  recent  Albatross  dredgings,  making  a  total  of  forty-seven 
new  si^ecies  of  brachyuran  crustaceans  collected  by  that  vessel  between 
•July  1,  1888,  and  December  31,  1891.  From  this  calculation  are 
omitted  the  results  of  the  cruise  to  the  Galapagos  Islands  in  the  spring 
of  1891. 

Family  INACHID^. 
Subfamily  LEPTOPODnN^. 

-  Genus  ERICERUS. 

Carapace  much  elevat^jd  at  the  cardiac  region,  llostrum  long  and 
siinx>le.  Postocular  spine  i)resent.  Abdomen  of  male  six-segmented, 
the  ]>euultimate  and  terminal  segments  coalesced.  On  the  sternum, 
ill  front  of  the  abdomen,  there  are  two  si)ines  pointing  downward  and 
forward,  and  situated  on  either  side  of  the  median  line.  The  flagellum 
and  a  i)ortion  of  the  basal  joint  oif  the  antenna  are  visible  at  the  sides 
of  the  rostrum.     Merus  of  the  external  maxillipeds  with  the  inner 
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augle  Btrougly  x>rodu<HHl,  acute.  Chelipeds  much  stouter  than  the  am 
bulatory  legs;  nierus  trigoual,  curved;  hand  broad  aud  iullat«d;  fingers 
no  longer  than  the  palai,  arched.  The  ambuhitory  legs  dimiuish  rapidly 
in  length  from  the  first  to  the  fourth ;  they  are  slender  and  subcylindri- 
cal;  dactyli  short  and  curved. 

This  genus  is  intermediate  between  Metoporhaphis  and  Podochela;  it 
(litters  from  the  former  in  the  relative  length  of  the  ambulatory  legs 
and  their  dactyls,  in  the  absence  of  the  long  spine  Irom  the  meral  joints, 
and  in  the  broader  hands  and  arched  dactyls  of  the  cheli|)eds;  from 
the  latter  in  the  more  elevated  carapace  and  longer  rostrum. 

Ericenis  latimanus. 

Surface  of  carapace  and  legs  pubescent.  On  the  gastric  region  there 
are  two  small  tubercles  on  the  median  line,  the  anterior  the  smaller; 
the  cardiac  region  is  armed  with,  a  prominent,  blunt,  well-rounded 
tubercle;  there  is  a  tubercle  on  the  first  abdominal  segment;  on  the 
margin  of  the  carapace  there  is  a  minute  spine  in  front  of  the  cheli- 
peds,  another  on  the  hex)atic  region,  behind  which  there  is  a  third  on 
the  pterygostomian  region.  The  rostrum  is  about  as  long  as  the  [wst- 
frontal  portion  of  the  carapace;  it  is  triangulaU'.,  acuminate,  slightly 
curved  up\i  ard,  hollowed  underneath  for  its  proximal  half,  flattened 
above  between  the  orbits.  Orbital  arch  thickened.  Biisal  antennal 
joint  with  a  blunt  tooth  at  the  antero-external  angle.  Chelipeds  spinn- 
lous  on  the  inner  margin,  granulate  beneath;  merus  with  the  outer 
margin  irreguhirly  tuberculate,  and  a  spine  on  the  upper  surface  at  the 
distal  end;  carpus  one-spined  above;  fingers  dentate  withni,  gaping 
except  at  the  tips.  Ambulatory  legs  hairy,  especially  on  the  penulti- 
mate joints;  dactyls  slightly  curved,  spinulous  beneath. 

Length  of  carapa<;e,  including  rostrum  26,  width  12  millimeters. 

Collected  by  the  U.  S.  Fivsh  Commission  steamer  Albatross  in  the 
Gulf  of  California,  at  Concepcion  Bay,  Lower  California,  March  19, 
1889  (17325);  and  off  Adair  Bay,  Mexico,  hit.  31°  21'  K,  long.  li;P  49' 
W.,  11  fathoms,  sand,  broken  shells,  gravel,  tem[)erature  67°,  station 
3024,  1889  (17324). 

Podochela  tenuipes. 

Branchial  regions  flatten e<l,  hepatic  moderately  prominent,  the  gas- 
tric regi(m  rounded;  cardiac  x>rominence  small,  tuberculate.  Rostrum 
tliick,  triangulate,  acute.  There  is  a  small  j^ostocular  spine  or  tubercle. 
The  pterygostomian  ridge  is  moderately  developed.  The  alnlomen  of 
the  male  is  com])osed  of  six  segments,  the  last  two  normal  segments 
coalesced;  first  two  segments  visible  from  above;  first  segment  long; 
second  very  wide;  from  it  the  abdomen  tapers  rai^idly  to  the  last  seg- 
ment, which  is  long  and  rounded  at  the  extremity.  The  abdomen  of 
the  female  is  pubescent,  and  fits  over  the  thin  erect  laminiform  ex()an- 
sion  of  the  sternuMi.  Basal  sin tennal  joint  witli  a  blunt  longitudinal 
ridge  on  the  posterior  two-tliirds  of  its  length,  which  is  a  little  ueaijer 
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the  thin  iuner  edge  than  the  thickened  outer  margin  and  is  divided 
froni'them  by  deep  grooves.  Merus  joint  of  outer  maxillipeds  strongly 
proiluced  on  the  inner  side,  deeply  cut  fit  theantero  internal  angle.  In 
adult  males  the  chelipeds  are  moderately  robust,  pubescent;  meius 
trihedral,  curved,  outer  margin  spiny;  the  carjjushas  a  superior,  pos- 
terior spine;  i)alm  inflated,  lingers  shorter  than  the  palm,  gaping.  In 
females  and  young  tlie  chelipeds  are  slender,  the  hands  semicylindrical. 
Ambulatory  legs  long  and  slender,  especially  the  first  two  pairs;  with 
long  hairs,  those  on  the  upper  surface  curled;  dactyli  falciform,  tootlied, 
in  the  first  pair  about  one  third  the  length,  in  the  remaining  pairs 
about  one-half  the  lengtli,  of  tl:c  ])cnultimate  joints;  these  joints  have 
no  thumb  i)rocesses,  but  in  the  last  two  pairs  are  slightly  thickened  in 
the  distal  half. 

'  Length  of  male  14,  width  0  millimeters.  Length  of  female  14,  width 
10  millimeters. 

Southern  California;  W.  II.  Dall  (17505). 

Lower  California;  U.  S.  Fish  Commission  i^teamev  AlbatroHSj  1889: 


Statioii. 

Lat.  N. 

Long.  W. 

Falhoiuj*. 

39 
33 
47 
17 

Bottom. 

2999 
3001 
3039 
3042 

o      /      '/ 

24  54  30 
24  55  15 
24  27  00 
24  38  00 

o      ,     .. 

110  39  00 
no  39  00 

111  59  00 

112  05  30 

era.  S. 

fne.  py.  S.  brk.  Sli. 

fne.  yl.  S. 

fne.  gy.  H. 

Temper- 
aliire. 

Cat.  No. 

o 

63.6 
04.  5 
08.5 
65. 0 

17326 
17329 
17327 
17328 

Podochela  (Coryrhynchus)  mejdcana. 

On  the  median  line  of  the  gastric  region  there  are  two  tubercles, 
the  posterior  the  longer.  Cardiac  and  hepatic  protuberances  lami- 
nate, prominent.  Rostrum  hood-shaped,  thin,  ridged  above,  obtuse, 
liidges  of  basal  autennal  joint  thin,  sinuous,  subparallel,  continued  to 
the  anterior  extremity  and  expanded  in  a  lobe  near  the  posterior  end. 
Pterygostomian  ridge  well  developed.  Chelipeds  (of  male)  slender; 
palm  little  inflated;  fingers  meeting  along  inner  edges.  Ambulatory 
legs  of  moderate  length;  i)enult  joints  of  last  two  pairs  very  slightly 
thickened  toward  the  distal  end;  legs,  except  the  dactyls,  ornamented 
above  with  tufts  of  curled  seta*;  propodal  joints  with  long  straight 
hairs  beneath;  dactyls  short,  of  last  three  pairs  much  curved  and 
spinnliferous.    Sternum  and  basal  joints  of  legs  vermiculated. 

Length,  10;  width,  8  millimeters;  length  of  cheliped,  about  12;  of 
first  ambulatory  leg,  about  27;  of  second  ambulatory  leg,  about  21;  of 
fourth  ambulatory  leg,  «about  11. 

Off  Adair  Bay,  Mexico,  in  the  Gulf  of  California,  lat.310  21'K,  long. 
1130  49'  W.,  11  fathoms,  sand,  brolien  shells,  gravel,  temx)erature  67^, 
l^tatiou  3024,  U.  S.  Fish  Commission  steamer  Alhatrosn;  imo  male  (17330). 

This  species  much  resembles  Podochela  reisei  of  the  West  Indies,  but 
is  at  once  distinguished  by  the  shorter  legs  and  the  prominent  margins 
pf  the  buHul  antennjU  joint.  r^  T 
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Podocbela  (Coryrhynchus)  lobifrons. 

Carapace  pubescent.  Cardiac  protuberance  prominent,  surrounded 
by  a  deep  sulcus;  gastric  region  slightly  swollen;  hepatic  prominence 
with  a  laminate,  granulate  projection.  Postocular  lobe  large  for  the 
genus,  thin  and  rounded.  Pterygostomian  ridge  prominent,  its  lobe 
showing  from  above  behind  the  hepatic  lobe.  Postocular,  hepatic,  and 
subhepatic  lobes  spinulous.  liostrum  broad,  thin,  not  produced  be- 
yond the  antennular  fossie,  slightly  notched  in  the  middle.  The  ocu- 
lar i)eduncles  have  a  spinule  above,  and  traces  of  a  spinule  on  the  an- 
terior and  the  posterior  portions  of  the  middle.  Sternum  deeply  exca- 
vated in  a  transverse  groove  between  the  chelipeds,  and  in  two  rounded 
grooves  in  advance  of  the  chelipeds.  Male  abdomen  composed  of  six 
segments,  the  first  of  which  is  long  and  bituberculate  on  the  median 
line.  Basal  antennal  joint  exceeding  the  rostrum,  strongly  angled, 
the  anterior  portion  as  deep  as  it  is  broad,  the  anterior  surfac^e  deeply 
grooved  for  the  insertion  of  the  flagellum,  which  is  half  as  long  as  the 
carapace.  Merus  joint  of  the  external  maxilli[)eds  broad,  truncate  at 
the  anterior  edge,  strongly  notched  at  the  antero  internal  angle,  the 
inner  margin  prominent.  Chelipeds  stout,  one-half  again  as  long  as 
the  carapace,  pubescent,  spinulous;  ischium  and  merus  spinulous  and 
spinous  below  and  on  the  inner  surface,  the  spines  on  the  margins  broad, 
fiat,  and  ornamented  witli  spinules;  carpus  strongly  spinous  above; 
manus  broad  and  swollen,  spinous  on  the  margins,  spines  of  the  inner 
margin  in  groups;  fingers  widely  gaping  for  one-half  their  length;  a 
prominent  tooth  on  the  dactyl.  Ambulatory  legs  very  slender  and 
pubescent,  the  first  pair  more  than  three  times  the  length  of  the  cara- 
pace; dactyls  of  first  two  pairs  about  one  third,  of  last  two  pairs  abcmt 
one-half  the  length  of  the  penultimate  joints;  the  dactyli  of  the  last 
three  pairs  are  falciform. 

Length  20.5,  width  18  millimeters. 

A  single  male  sj^ecimen  was  taken  in  the  trawl  by  the  Albatrofts^  off* 
Abreojos  Point,  Lower  California,  in  iHt.  26^  16'  15"  K,  long.  113o  42' 
15"  W.,  58  fathoms,  gray  sand,  broken  shells,  temperature  56^,  sta- 
tion 3044,  1889  (17331). 

Subtamily  Inachin^. 

GeniiR  ERILEPTUS. 

Carapace  broadly  triangular;  regions  well  defined,  convex.  There 
is  a  x>ostorbital  and  also  a  supraorbital  spine.  Rostrum  slender  and 
simple.  Abdomen  and  sternum  granulate;  abdomen  six-segmented. 
Basal  ant'Cnnal  joint  with  a  slender  spine  at  the  antero-extemal  angle. 
Merus  of  external  maxillipeds  with  a  prominent  obtuse  lobe  on  the 
inner  margin.  Chelipeds  very  long,  slender,  subcylindrical;  fingers 
short,  arched.  Ambulatory  legs  very  slender,  shorter  than  the  cheli- 
peds; dactyls  almost  straight.  ^  J 
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ErileptuB  spinosus. 

Carapace  spinous;  two  spines  on  the  median  line,  one  on  the  pos- 
terior part  of  the  gastrie  region,  and  the  other  on  the  cardiac  region; 
there  is  one  long  spine  on  the  branchial  region,  with  a  small  one  in 
front  of  it  and  two  on  the  margin;  a  spine  on  the  margin  of  the  hepa- 
tic region,  and  two  very  small  ones  arranged  transversely  on  the  g«as- 
tric  region;  there  is  a  slender  spine  on  the  orbital  arch.  ll<istrum 
slender,  spinulous  on  the  margins,  about  one-half  the  length  of  the 
l)ost-frontal  i)ortion  of  the  carapace.  Postorbital  spine  small,  at  some 
distance  behind  the  eye.  The  abdomen  bears  a  spine  on  the  first  seg- 
ment. Chelipeds  nearly  three  times  as  long  as  the  carapace,  graiuilate ; 
merus  one-spined  above  at  the  anterior  margin;  hand  slender,  slightly 
flattened  vertically,  increasing  in  width  toward  the  distal  end;  dai*tyl 
and  iH>llex  arcluHl,  gaping  for  one-half  their  length.  Ambulatory  legs 
decreasing  regularly  in  length  from  the  first  to  the  fourth;  fourth  pair 
a  little  more  than  one-half  the  length  of  the  first. 

This  species  in  the  arrangement  of  its  spines  and  in  the  rostrum  re- 
sembles AnaMmm  rostratm,  but  the  carapace  is  much  broader  i)os- 
teriorly,  the  legs  are  different  in  character,  and  the  postorbital  spine 
is  small  and  remote  from  the  eye,  while  in  Anasimm  it  is  distinct  and 
defines  the  orbit. 

Length  10,  width  0  millimeters;  length  of  cheliped  about  28. 

Off  San  Diego,  California,  lat  32^  3;V  30"  N.,  long.  117o  16'  W.,  36 
fathoms,  gray  sand,  temperature  58.2o,  station  2934,  U.  S.  Fish  Com- 
mission steamer  Albatross,  1880;  two  males  (17341). 

AuasimuB  rostratus. 

Carapace  with  two  median  spines,  one  of  which  is  on  the  i)osterior 
part  of  the  gastric  region  and  one  on  the  cardiac  region.  There  are 
two  spines  on  each  branchial  region,  and  almost  in  line  with  these,  one  on 
each  protogastric  lobe.  Lateral  margins  spinulous.  Surfa<je  pubes- 
cent. Kostrum  Mender,  spinulous  on  the  margins,  curving  upwards 
for  its  distal  half.  There  is  a  prominent  supraorbital  spine.  The  first 
article  of  the  female  abdomen  carries  a  spine;  the  second  article,  one 
much  smaller.  Basal  antennal  joint  very  long  and  narrow,  terminating 
in  a  sjune,  spinulous  on  the  margins,  without  a  prominent  tubercle. 
Chelipals  very  weak  in  the  fenuile;  margins  of  merus  spinulous;  a 
slender  spine  above  near  the  carpus;  hand  granulous;  fingers  nearly 
as  long  as  i>alm,  in  contact.  Ambulatory  legs  slender,  much  shorter 
than  in  fugaxj  pubescent,  decreasing  in  length  but  little  from  the  first 
to  the  fourth  pair;  dactyls  spinulous  below. 

This  species  is  distinguishable  from  A.  fugajc,  A.  Milne  Edwards,  of 
Wxe  Antilles,  by  the  fewer  spines  on  the  carapace,  by  the  more  slender 
rostrum,  and  the  shorter  ambulatory  legs. 

Length,  7.5;  width,  5  millimeters. 
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Northwest  of  Cerros  Island,  off  Lower  California,  lat.  28^58'  ;W  N., 
long.  IIS*^  15'  45"  W.,  58  fathoms,  gray  sand,  broken  shells,  tempera- 
ture 55.80,  sta>tion  2983,  U.  S.  Fish  Coinmissiou  steamer  Albatross^  1889; 
two  females,  one  of  which  is  very  small  (17340). 

Inachoides  magdalenenaia. 

Carapace  pyriform,  regions  distinct,  with  scattered  tubercles  and 
fine  pubescence;  gastric  region  with  a  transverse,  arcuate  row  of 
tubercles  ac.ross  the  middle,  and  a  few  tubercles  on  the  posterior  por- 
tion; cardiac  region  with  a  large  elevated  tubei-cle  surrounded  by 
smaller  ones;  branchial  regions  with  many  tubercles  at  the  summit  and 
a  row  near  the  margin;  posterior  margin  with  one  tubercle;  hepatic 
region  with  a  spiny  tubercle  just  below  the  nungin.  liostrum  of  mod- 
erate length  with  anterior  half  slender.  Postorbital  spines  distinct, 
acute.  Sternum  tuberculate  and  jiubescent.  Abdomen  pubescent;  in 
the  male  six-segmented,  the  sixth  and  seventh  segments  coalesced,  and 
a  spine  on  the  first  segment;  abdomen  of  the  female  covered  with 
large  granules  and  longitudinally  carinated.  Spine  at  the  outer  ex- 
tremity of  the  basal  antennal  joint  short,  aiiute.  Merus  of  external 
maxillipeds  strongly  notched  at  the  ant^ro-internal  angle.  Chelipeds 
weak,  stouter  but  much  shorter  than  the  ambulatory  legs,  pubescent; 
merus  spinidous  on  lower  outer  margin ;  hand  slightly  inflated;  fingers 
about  as  long  as  palm,  gaping  a  little  at  the  base  in  the  male,  not  at  all 
in  the  female.  Ambulatory  legs  long  and  slender,  regularly  decreasing 
in  length,  pubescent;  dactyls  slightly  curved. 

This  species  can  be  distinguished  from  L  microrhynchus  (Edwards 
and  Lucas)  by  the  weak  chelipeds,  from  Iwvia  Stimpson  and  hemphiUii 
Lockington  by  the  tuberculate  carapace.  In  the  description  of  breviros- 
trum  by  Lockington,  no  tubercles  are  mentioned,  there  is  a  small  prse-. 
orbital  spine,  and  the  ambtdatory  legs  are  evidently  not  all  longer  than 
the  cheliped,  as  in  the  species  here  described. 

Length  of  carapace  in  malell,  width  8  millimeters. 

Lower  California;  U.  S.  Fish  Commission  steamer  Albatross j  1889: 


Stetion.  ;  Lat.  N.     Long.  W. 


W39  I  24  27  00      111  59  00 

3041  '  24  3.5  30  i  112  05  00 

3042  1  24  :i8  00      112  05  :)0 


Fathoms. 


liottom. 


fne.  yl.  S  . 
fne.  iry.  S . 
fue.  gy.  S. 


Tonipera- , 
ture.     I 


68.5  I 
64.5  { 
65.0 


CaX..  No. 


17337 
17338 
17339 


Cyrtomaia  smithi. 

Desori[)tion  of  an  adult  female:  Carapace  broader  than  long,  granu- 
lous,  finely  pubescent  on  the  anterior  portion,  very  convex,  broadly 
rounded  at  the  branchial  regions;  cardiac  and  gastric  regions  elevatBii, 
the  latter  armed  with  three  spines  pointing  obliquely  forward,  the  pos- 
terior on^  on  tUe  median  line  »n4  smaller  tbw  the  other  two.    Tbero  i^ 
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a  subrectaiigiilar  space  between  tbese  spines,  which  is  flattened  except 
for  a  low  median  ridge  which  becomes  more  prominent  as  it  extends  to 
the  rostnun.  Anterior  portion  of  the  carapace  strongly  detlexed. 
Cardiac  region  divided  by  a  shallow  longitudinal  groove  into  two  pro- 
tuberances each  terminated  by  a  spine.  There  is  a  small  spine  on  the 
anterior  portion  of  each  branchial  region;  a  lateral  submarginal  row  of 
small  irregular  spines  is  continued  on  the  pterygostomian  regions;  a 
prominent  triangular  acute  spine  defines  the  outer  angle  of  the  orbit; 
there  is  another  smaller  flattened  spine  on  the  ui)per  orbited  border; 
and  two  spinules  between,  and  in  a  line  with,  the  supraorbital  and  the 
larger  gastric  spine;  there  is  a  small  spine  on  the  margin  of  the  hepatic 
region.  Rostral  spines  short,  triangular,  convex,  horizontal,  with  a 
wide  V-shaped  interspace.  Eyes  large,  stalks  short,  rather  stout,  with 
a  spiuule  above  at  the  distal  extremity'.  Abdomen  brojidiy  oval  with 
seven  segments,  granulate,  carinate,  carina  spinuliferous.  The  sternum 
is  armed  with  spines  on  its  outer  margins,  and  also  around  the  margin 
of  the  abdomen,  and  on  the  median  line  in  front  of  the  abdomen.  An- 
tennie  with  basal  joint  armed  with  three  spines  on  the  outer  margin, 
and  one  on  the  anterior  portion,  the  spines  jwinting  downward;  second 
and  third  joints  flattened  vertically,  short,  broad,  spinuliferous  on 
lower  margins,  the  third  joint  reaching  but  little  beyond  the  rostrum. 
Anteniiula?  lodged  in  cavities  underneath  the  rostrum,  the  basal  joint 
with  its  anterior  margin  thin  and  elevated.  Exterior  maxillipeds  with 
ischium  and  merus  spinous,  merus  with  its  antero-extenml  angle  pro- 
duced into  a  flat,  rounded  projection,  spinous  on  the  margin. 

Clielii>eds  about  two  and  one- third  times  the  length  of  the  carapace, 
spinous;  merus  about  as  long  as  the  propodus,  more  or  less  four-sided, 
the  two  rows  of  spines  on  the  lower  margins  being  the  strongest;  palm 
widening  a  little  toward  the  fingers,  with  about  six  rows  of  spines; 
fingers  each  with  a  row  of  irregidar  teeth  within,  not  fitting  closely 
together.  First  ambulatory  hig  nearly  twice  as  long  as  the  cheliped, 
armed  with  slender  spines,  which  are  longer  in  the  two  rows  beneath, 
and  especially  so  in  the  last  two  joints,  where  the  two  rows  are  slightly 
curved  toward  each  other,  the  spines  directed  toward  the  extremity  of 
the  dactyl.  Second  ambulatory  leg  two- thirds  as  long  as  the  first,  less 
heavily  armed;  dactyl  unarmed.  Last  two  pairs  shorter,  more  slender, 
gruiiulous,  unarmed,  except  for  a  small  si>ine  at  the  distal  extremity  of 
the  merus  and  a  few  spinules.  Ayibulatory  legs  slightly  pubescent, 
except  the  dactyls,  which  are  thickly  hirsute  above;  da<rtyls  slightly 
curved.  Color  of  legs  in  ah^ohol  pinkish,  the  long  spines  of  a  deeper 
shade. 

Immature  specimens  difter  from  the  above  description  in  having  the 
dorsal  spines  much  longer  and  more  slender,  and  iuiditional  spinules  on 
the  branchial  region.  The  only  male  in  the  collection  is  about  12.5 
millimeters  long;  the  abdomen  has  seven  segments,  the  carina  is  spin- 
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OU8,  and  also  the  sternuin ;  tlie  chelii^eds  are  similar  in  character  to  those 
of  the  females. 
The  largest  specimen  has  a  span  of  abont  one  and  a  half  feet. 

Millinieiers 

Length  of  carapace 49 

Width  of  carapace , 54 

Length  of  cheliped  about 112 

Length  of  first  ainbuhitory  leg  about 214 

Length  of  second  ambuhitory  leg  abont 152 

Length  of  third  ambulatory  leg  about 125 

Length  of  fourth  ambulatory  leg  abont 120 

With  8i>ecimens  from  stiition  3474  there  m  an  ambulatory  leg  of  the 
first  pair  which  is  much  larger  than  that  of  the  largest  specimen  cap- 
tured. The  length  of  the  laM  three  joints  is  153  millimeters,  while  in 
the  sj^ecimen  of  which  dimensions  are  given  above  the  corre8p<mding 
joints  measure  (mly  120  millimeters. 

Off  the  Sandwich  Islands,  U.  S.  Fish  Commission  steamer  Albatross^ 
1891: 


SUiiun. 


3470 
3473 
3474 
3475 
3476 


Lat.  N. 


21  OH  30 
21  15  00 
21  12  00 
21  08  (K) 
21  09  00 


Lnnf;.  W. 


157  49  00 
157  30  00 
157  38  30 
157  43  00 
157  53  tK) 


FathoiiiH.I     Hottom.    I  ^a^uS^.*"      Cat.  No. 


I 

343  I  wh.S  .... 

313  file.  gv.  S 

375  rue.  wh.  S 

351  I  ftif-wh.S 

29H  fiif.wli.S 


43.3 
4.3.9 


17518 
17519 
17520 
17521 
17522 


This  species  is  (|uitt^  distinct  from  the  ecjuatorial  Pacific  forms  col- 
lected by  the  ChaUeni/er.  C,  murrayi  has  more  spines  on  the  carapace 
and  a  pneorbital  spine,  while  Csuhmi  has  longer  gastric  spines  and  no 
supraorbital  spine. 

Collodes  tenuirostrlB. 

Carapace  slightly  pubescent,  consi)icuouly  granulate  on  the  branchial 
regions,  with  a  few  granules  on  tlie  gastri<;  region  and  several  on  the 
intestinal  region.  There  is  a  slender  ere<*t  spine  on  the  gastric  region, 
one  on  the  <*ardia<',  and  another  i)ointing  ui)ward  and  backward  on  the 
first  abdominal  segment.  These  spines  are  slightly  thickened  at  the 
summit.  The  posterior  half  of  the  rostrum  has  a  rounded  outline,  the 
anterior  half  is  a  slender  ])rocess  in  chara<'ter  like  the  dorsal  spines, 
grannlous  toward  the  extremity.  Sujiraorbital  arch  granulous,  with  a 
tubercle  at  the  summit.  In  the  male  abdcmien  the  fourth,  fifth,  and 
sixth  segments  have  the  lateral  <mtlines  separately  concave;  the  sixth 
and  seventh  segments  are  anchylosed.  Abdomen  and  sternum  with 
hrattered  granules.  Bivsal  antennal  joint  with  two  small  s]>ines  at  the 
extremity,  one  below  the  other;  outer  margin  spinulous;  fiagellum 
long.     No  interantennular  spine.     Chelipeds  weak,  much  shorter  than 
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the  ambulatory  legs,  hirsute;  the  ambulatory  legs  more  strougly  so, 
the  long  hairs  retaining  large  particles  of  mud. 

Length  of  carapace,  11.5;  width,  8  millimeters. 

Gulf  of  California;  U.  S.  Fish  Commission  steamer  Albatross^  1889: 


•    I  I 

Suttiou.  I   Lat.X:   ;    Long.W.  jFatlioniA. 


I 


Bottom. 


'  Tempera- 
I     tare. 


Cat.  No. 


3015  ;  29  19  00  ! 
3018  ,  30  16  00 


112  50  00 

113  05  00 


145 

36 


br.M I 

g>-.S.  brk.Sh    ' 


54.9 
63.3 


Very  much  like  granosna  Btimpson,  but  at  once  distinguished  by  the 
rostral  spine. 

With  the  two  males  from  station  3018,  there  is  a  small,  iimnature 
female,  in  an  imperfect  state,  which  also  belongs  to  the  genus  Collodes; 
the  basal  antennal  joint  is  one-spined,  and  the  dorsal  surface  is  devoid 
of  long  spines;  otherwise  it  resembles  tennirostris, 

Eiiprognatha  bifida. 

Entire  surface  granulate.  Carapace  subtriangular,  flattened  behind, 
conspicuously  granulate,  regions  well  defined.  There  is  a  spine  on  the 
gastric,  the  cardiac,  and  eat'li  branchial  regi(m;  a  minute  spine  on  the 
tirst  abdominal  segment,  and  two  above  the  posterior  margin;  three 
tubercles  in  a  transverse  row  on  the  anterior  part  of  the  gastric  region. 
Lateral  margins  spinulous.  Eostrum  bifid,  the  interantennular  spine 
being  absent.  Supraorbital  and  i)Ostorbital  spines  distinct.  Spine  of 
basal  antennal  joint  thin  and  deep,  advanced  as  far  as  the  rostrum. 
Abdomen  of  male  abrui)tly  narrowed  at  about  the  middle;  of  female 
with  a  central  carina  and  densely  set  with  large,  flattened  granules. 
Chfilipeds  of  male  moderate?,  hand  inflated,  fingers  gaping;  of  female 
very  weak,  hand  slender,  fingers  longer  than  in  male.  Dactyli  of  am- 
bulatory legs  long,  in  first  pair  about  half  the  length  of  the  penult 
joints  and  about  the  same  length  as  the  antepenult. 
Length,  9;  width,  7  millimeters. 
Gulf  4>f  California;  U.  S.  Fish  Commission  steamer  AlhairoHS^  1889: 


station. 

Lat.N. 

24  51  00 
24  55  15 
28  28  00 

Loiig.W. 

0    '   '/ 

no  39  00 
110  39  00 
112  04  30 

FatboiiLs.! 

1 

2998 
3U01 
3014 

40 
33 
29 

Cat.  No. 


S.brk.Sli 

fne.gv.S.brk.Sh, 

gy  s 


o 
64. 

17334 

64.5 

17335 

62.9 

17336 

Subfamily  Acanthonyciiin^:. 
SphenocarciniiB  agaaaizi. 

Cai-apace  tuberculatc  with  an  interrupted  ridge  along  theniedian 
line;  on  the  gastric  region  there   are  three  flattened  tubercles,  the 
median  c«ie  most  prominent,  in  advance  of  the  others  and  tii>ped  ante- 
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rioiiy  with  a  short  spine;  cardiac  and  branchial  regions  with  irregular, 
lobate  tubercles  arranged  transversely,  the  cardiac  tubercles  in  ad- 
vance of  the  branchial.  Lateral  margin,  with  three  pronn'nent,  obtuse, 
flattened  lobes,  the  first  on  the  hepatic  region ;  tlie  first  and  second 
with  their  margins  more  or  less  right-angled ;  the  tl^ird  long  and  promi- 
nent. Eostrum  entire  for  more  than  one-fourth  its  length;  horns  sub 
cylindrical,  ccmtiguous  to  near  their  extremities.  Tliere  is  a  small  but 
distinct  pneorbital  lobe.  The  menis  of  the  (!heliped  has  three  small 
spines  on  the  ui)j)er  surface,  one  at  the  distal  end,  two  near  the  proxi- 
mal end;  otherwise  the  legs  are  unarmed.  The  palm  widens  a  little 
towards  the  fingers,  w  hich  are  gaping  at  base.    Surface  pubescent. 

Length  of  carapace,  including  rostrum,  35  millimeters;   Avidth,  23 
millimeters. 

Gulf  of  California;  U.  S.  Pish  Oomitiission  steamer  Albatrogft^  1889: 


station. 

•     3011 
3U10 

Lnt.  X. 

28  07  00 
30  28  00 

Lon.W. 

Ill  39  45 
113  00  30 

Futhonis. 

JJottom. 

Temper- 
ature. 

Cat.  No. 

71 
U 

fne.  gv.  S.  brk.  Sh. 
bk.S.brk.Sh  .... 

o 
57.9 
6G 

17342 
17343 

Pugettia 

dalli. 

Adult  males :  Carapace  subtriangular,  w-ith  a  tubercle  on  the  intes- 
tinal region,  one  large  on  the  cardiac  region,  and  Uvo  arranged  trans- 
versely on  the  gastric  region;  each  of  these  tubercles  is  surmounted 
by  a  tuft  of  seta*.  There  are  indications  of  two  tubercles  on  the  me- 
dian line  of  the  gastric  region.  Hranchial  regions  without  areolations. 
There  is  an  upturned  sjiine  on  the  ]>ostero-lateral  margin.  On  the  he- 
patic region  there  is  a  slender  transverse  spine,  curved  slightly  forward. 
The  i)ostocular  tooth  is  thin,  obtuse,  its  upper  surface  flatteiu'd  in  n 
smooth  oval  plate  inclined  downward  from  the  horizontal  at  an  angle 
of  about  45  degrees.  Rostral  horns  more  slender  than  in  rwkii^  widely 
divergent.  Pra^orbital  spine  acuminate,  llostrnin  and  lateral  margin 
of  the  branchial  region  hairy.  Chelipeds  stnmg;  merus  trihedral,  with 
a  promhient  thin  and  irregular  carina  on  the  upper  and  inner  margins; 
carpus  strongly  carinate  above  and  on  the  inner  margin,  the  outer  and 
inner  surface  irregularly  ridged;  hand  large,  compressed",  thin,  espe 
cially  toward  the  margins;  palm  nearly  as  broad  as  long;  fingers  gaping^ 
a  tooth  near  the  base  of  the  dactyl,  and  one  on  the  pollex  near  the 
extremity  of  the  gape.  Ambulatory  legs  much  more  slender  than  in 
specimens  of  nchii  of  e(iual  size;  lirst  pair  about  as  long  as,  or  longer 
than,  the  chelii>eds;  three  succeeding  pairs  short,  decreasing  regularly 
in  length. 

Females:  These  differ  from  the  adult  males  not  only  in  the  broader 
and  more  rounded  carai>ace,  but  in  the  areolations.  There  are  three 
distinct  areolations  covering  the  branchial  region;  the  gastric  region 
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is  much  more  swollen  than  in  the  male;  the  chelipeds  are  wenker,  the 
hands  narrow,  the  fingers  in  contact  for  nearly  their  whole  length. 

Young  males:  These  resemble  the  females  in  the  areolations  of  the 
branchial  regions  and  in  the  chelipeds. 

Dimensions  of  a  male  in  millimeters:  Entire  length  of  carapace,  11; 
width,  without  spines,  G.5 ;  length  of  cheliped,  about  13 ;  width  of  hand, 
3.3. 

UECOKD  OF   SPECIMENS   EXAMINED. 

Sonthern  California;  W.  H.  DaU  (1750(»). 

SanDiogo;  C.  R.  Orcntt  (17371);  10  fathoms,  H.  HempbiH  (42a3). 
Cataliua  Island,  dredged  Janaary,  1863;  J.  O.  Cooper  (17372). 
Lat.  34*^  N.,  long.  119-  29' 30"  W.,  30  fatblmis,  pebbles,   station  2945,  U.  S.  Fish 
Commission  steamer  Albatross^  1889  (17628). 

This  species  is  much  smaller  than  richii,  wiiich  is  found  in  the  same 
localities,  and  it  is  at  once  distinguished  from  the  latter  by  the  hepatic 
region;  in  richii  it  is  dilated  in  two  flattened  horizontal  spines,  while 
in  dulU  it  is  furnished  with  one  slender  spine  and  a  tiattened  obtuse 
oval  tooth  not  horizontiil. 

Subfamily  Neorhynchin^. 

Neorhynchus  mezicanus. 

Carapace  broadly  triangular,  convex;  regions  well  marked;  surface 
granulate  and  tuberculate,  the  tubercles  becoming  spinous  on  the  lat- 
eral margins  and  on  the  summit  of  the  branchial  regions.  On  the 
median  line  there  is  a  spiny  tubercle  on  the  posterior  ])art  of  the  gastric 
region,  a  stout  spine  on  the  cardiac  and  on  the  intestinal  region.  There 
is  also  a  shorter  spine  on  the  first  abdominal  segment  pointing  upward 
and  backward.  Rostrum  triangular,  apex  mucronate.  Postorbital 
spines  longer  than  the  eyes,  the  tips  pointing  forward.  Male  abdomen 
with  first  segment  long,  one-8])ined;  second,  short;  third,  wide;  next 
three  segments  gradually  tapering;  seventh,  subtriangular,  anchylosed 
with  the  sixth.  Sternum  conspicuously  granulate,  deeply  grooved  be- 
tween the  segments.  Female  abdomen  with  large  tiattened  granules, 
five-segmented,  the  first  segment  with  a  spine;  the  second,  third,  and 
fourth,  short;  the  fifth,  suborbicular,  c<mvex.  15asal  antenual  joint 
with  it«  outer  margin  prolonged  in  a  slender  s])ine,  slightly  incurved, 
not  quite  so  nmch  advanced  as  the  rostrum.  Iscthium  of  external  max- 
ilUl>eds,  with  the  longitudinal  groove  deep ;  merus  not  so  deeply  cor- 
date as  in  depressus.  Chelipeds  of  male  short,  rather  stout,  granulate; 
merus  spinulous  on  l6wer  margins;  hand  broad,  inflated,  with  a  tu 
bercle  on  1,he  outer  surface  near  the  carpus;  fingers  nearly  as  long  as 
the  palm,  gaping  at  the  base.  Chelipeds  of  female  more  slender  than 
in  the  male,  margins  of  hand  parallel,  fingers  slightly  gaping.  Ambn 
latrnylegs  long,  slender,  cylindrical,  granulate  under  the  lens,  slightly 
pubescent,  gradually  diminishing  in  size  from  the  first  to  the  fourth; 
dactyls  with  acute  horny  tips.  Digitized  by  GoOqIc 
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Tlie  median  spines  present  in  adult  males  become  tuberculate  in 
leinaleH  and  snialler  specimens,  and  the  gastric  tubercle  is  often  absent 
Length  of  carapace  14^ ;  width  12  millimeters. 
Gulf  of  California;  U.  S.  Fish  Commission  steamer  Albatroaa,  1889: 


station. 


Lat.  N.     I  Lonir.  W. 


•m.i 

28  '23  4.'»  1 

111  58  00 

;ioi4 

28  28  KM 

112  04  30 

MIO 

30  37  30 

113  07  00 

Mi'i 

30  68  30  , 

113  17  15 

'Mr*» 

31  33  00 

114  20  :m) 

•M-JO 

31  07  00 

114  20  00 

3031 

31  06  45 

114  28  15 

3033 

30  r»0  45  , 

114  20  45 

'«)37 

27  45  00  1 

110  45  00 

FatkoiuH.' 


i)otii>iu. 


14 
29 

7 

lOi 

20 

33 

18 

20 


flUV 

M 

l»u. 


Kii. 


•Teiuj^ra-   ^,^^^^, 


S.  brk.Sl: 

S 

S.  bk.S|i 

S.  hk.  Sp 

gy.  S.  brk.  Sli. 


05 
02.9 


6.1 


04 

G3.8  , 
63.5 
05.2  I 


17345 
17346 
17347 
17348 
17349 
17:150 
17351 
17352 
17353 


Family  PAllTHENOPII)^. 

8ubfamily  1*autuenofinjk. 

Lambnia  (ParthenolambniB)  ezilipeB. 

Carapace  about  one-third  broader  than  hmg;  narrow  at  the  hepatic 
regions,  spreading  at  the  branchial  regums;  a  cavity  near  the  margin 
between  the  branchial  and  the  small  hepatic  region;  a  large  cavity 
between  the  bran(*.hial  and  the  cardiac  and  gastric  regions.  Median 
tubercles  four,  one  large  on  the  jMJsterior  portion  of  the  gastric  region, 
one  small  on  the  genital,  one  large  on  the  cardim*.,  and  one  small  on  the 
intestinal.  There  is  a  i>rominent  tubercle  at  the  summit  of  the  branchial 
region,  also  a  few  h)w  tubercles  on  the  branchial  region  and  on  the 
gastric  ridges  lemling  to  the  rostrum.  Antero-lateral  margin  convex, 
about  eight-t4)othed;  teeth  denticulate,  becoming  smaller  anteriorly, 
the  row  continued  on  the  subhepatic  region;  tooth  at  the  lat^^ral  angle 
the  largest.  Posterolateral  margin  (»oncave,  arched  ui)ward,  with  live 
small  teeth  and  a  large  upturned  spine  at  the  summit  of  the  arch. 
Posterior  margin  slightly  ('onvex,  tuberculate.  The  supraorbital  arch 
bears apromiiienttutorcle.  Rostrum  channeled,  subtriangulate,deflexed 
at  an  angle  of  about  45o,  Male  abdomen  with  seven  segments.  Ster- 
num, abdomen,  and  inerus  of  external  inaMillipeds  tuberculate.  (Mieli- 
peds  h)iig,  irregularly  dentate  on  the  margins,  teeth  denticulate,  a  stoat 
tooth  on  the  lower  side  of  the  first  joint;  fiU^es  of  merus  with  tubercles 
arranged  more  or  less  longitudinally;  hand  with  a  distinct  ridge  on  the 
lower  face,  outer  fjice  somewhat  tuberculous,  inner  face  smooth;  diictyl 
deutate  on  the  ontside  near  the  base ;  both  fingers  dentate  on  prehensile 
edges,  white  at  tips,  in  the  right  cheliped  gaping  at  ba^e,  in  the  left  in 
contact  Ambulatory  legs  very  short,  narrow,  flattened;  meral,  carpal, 
and  propo<lal  Joints  with  a  denticulate  crest  above;  meral  joints  with  a 
narrow,  longitudinal  groove  below,  edges  of  groove  denticulate;  last 
two  joints  densely  hairy  underneath.     Surface  pubescent. 
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Length  10,  width  13,  length  of  cheliped  about  25  millimeters. 

Off  San  Domingo  Point,  Lower  California,  lat.  26°  07'  N.,  long.  113° 
32'  W.,  74  fathoms,  fine,  gray  sand,  tenipecature  55°,  station  3043,  U. 
S.  Fish  Commission  steamer  Albatross^  1889;  one  male  (17365). 

MeBorhGBa  gilli 

Carapace  much  broatler  than  long.  Surface  minutely  pubescent.  Ele- 
vations of  cardiac,  gastric,  and  branchial  regions  angular,  each  pro- 
longe<l  in  a  three-sided  spine,  that  on  the  branchial  region  situated  on 
the  |>ostenj-lateral  margin.  The  angles  or  ridges  are  more  or  less  cren- 
nlat«  or  tuberculate.  The  two  gastric  ridges  gradually  diverge  from  the 
spine  and  are  continued  nearly  to  the  front.  The  cardiac  spine  is  longer 
than  the  others,  compressed  laterally  so  that  its  anterior  face  is  narrower 
than  its  lateral  faces.  The  branchial  ridge  is  curved,  subparallel  to  the 
anterolateral  margin  and  has  a  tubercki  in  the  center  larger  than  the 
others.  In  front  of  the  branchial  ridge  are  a  few  scattered  tubercles:  and 
there  are  oneor  two  tubercles  on  the  hepatic  region.  Behind  the  brancthial 
ridge  the  surfac^e  is  concave  with  the  exception  of  the  median  spines. 
Rostrum  very  short,  pubescent.  Anterolateral  margin  convex,  dis- 
tinctly crenulate;  iiostero-lateral  and  posterior  margins  entire,  thin, 
with  faint  impressed  lines  indi(^ating  the  normal  crenulation.  Postero- 
lateral margin  concave,  about  twice  as  long  as  the  posterior  margin, 
which  is  slightly  convex  in  the  middle,  terminating  in  a  triangular  flat- 
tened spine  at  either  angle.  Ridge  between  the  subhepatic  and  atferent 
channels  minutely  crenulate,  pubescent,  continued  on  the  subbranchial 
region  with  several  bead  like  tubercles.  Suborbital  t<K)th  strongly 
ridged.  Male  abdomen  with  first  segment  very  short;  second,  widest 
with  a  transverse  denticulate  crest,  having  a  larger  denticle  at  the  ex- 
tremities and  in  the  middle;  third,  fourth,  and  fifth  segments  anchy- 
losed;  sixth,  wider  than  long;  seventh,  very  short,  triangular.  Abdo- 
men aiul  sternum  smooth.  Female  abdomen  with  seven  segments; 
first  segment  in  large  specimen  almost  concealed  under  the  carapace; 
second,  with  transverse  denticulate  crest;  third,  with  a  similar  faint 
crest  not  continued  to  the  margins.  Basal  autennal  joint  with  a  long 
trigonal  spine  below.  Is(*hium  of  external  maxillipeds  punctate,  outer 
margin  pubescent,  inner  margin  crenulate;  merus  with  surface  uneven, 
imbescent,  anterior  margin  concave;  a  groove  iiins  diiigonally  forward 
and  outward  across  the  surface;  there  are  two  tubercles  on  the  outer 
side  of  this  groove,  one  of  which  is  at  the  an tero  exterior  angie;  the 
inner  angle  is  strongly  produced  and  bears  a  granulate  ridge.  Chel- 
ipeds  long  and  strong;  menis  trigonal,  with  margins  irregularly  den- 
tate or  crenulate;  carpus  more  or  less  four-sided,  margins  finely  den- 
ticulate or  crenulate,  a  ridge  running  across  the  lower  surface;  hand 
long,  trigonal,  pubescent,  upper  surface  slightly  twisted,  about  ten 
teeth  on  the  inner  margin  and  thirteen  smaller  teeth  on  the  outer  mar- 
gin, lower  margin  ten-toothed;  dactyl  at  right  angles  to  the  upper  sur- 
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face  of  the  palm  witli  a  lar^e,  wiiite,  bead-like  tulH^rcle  on  the  outside 
at  the  base.  Anibulatoiy  lef?8  compressed;  third,  fourth,  and  liftii 
joints  crested  on  the  margins. 

Dimensions  of  largest  specimen,  a  ferartle:  Length,  15.5;  widtli,  21; 
length  of  cheliped,  about  33  millinieters. 

(lulf  of  California;  U.  S.  Fish  Commission  st^^amer  Albatross,  188S 
and  1889: 


station. I  Liit.  N. 

I 


2822 
3011 
3014 
3031 

a037 


24  10  00 
28  07  00 
28  28  00 
31  00  45 
27  45  00 


lAinfi.  W.'  KuthoniH.  Bottom. 


o    /   /, 

110  22  00 

21 

111  39  4-) 

71 

112  04  30 

29 

114  28  15 

33 

110  45  00 

20  ' 

fry.  S.  brk.  Sh 

fne.  gy.  S.  brk.  Sh 

sy.s 

it 

j;n.  M 


''Z?!']^^' 


57.9  I 
G2.9  I 
G3.8 
fi5.2 


173fi7 
17368 
17368 
17370 
17376 


This  species  is  apparently  very  much  like  ftexftpinosajhnt  differs  from 
Stimpson's  description  in  the  larger  eardia<*.  spine,  the  curving  branchial 
ridge,  the  distinct  crenulation  of  the  anterolateral  border,  and  in  the 
long  chelipeils. 

Family  CANCRID^. 

LophoBOzymua  (Lophoxanthus)  frontalia. 

Carapace  with  the  regions  well  marked  and  crossed  by  faint  granu- 
lated rugie;  somewhat  hairy;  slightly  convex  transverstdy,  the  lateral 
teeth  somewhat  upturned;  more  convex  longitudinally.  Frontal  and 
anterolateral  margins  granulate. .  Front  more  produced  than  in  the 
other  species  of  this  genus,  lobes  sinucms,  more  advanced  in  the  middle 
than  at  the  obtuse  outer  angles;  median  notch  deep,  but  closed.  Upper 
orbital  margin  with  two  fissures,  the  intervening  tooth  more  prominent 
than  the  adjacent  inner  portion  of  the  orbit;  external  orbitjil  angle  a 
small  tooth,  widtily  sepiirated  from  the  an tero- lateral  teeth  by  a  slightly 
sinuous  margin.  An  tero- lateral  teeth  three,  tliick,  triangular,  acute. 
Inferior  orbital  border  with  a  wide  external  fissure  and  two  prominent 
teeth,  the  inner  more  slender  and  produccnl.  Subhepatic  and  sub- 
branchial  regions  granulate.  Abdomen  of  male  with  second  segment 
h)nger  and  narrower  than  the  first,  and  narrower  at  its  distal  than  at  its 
jtroximal  end,  exposing  a  very  small  portion  of  the  sternum;  third 
segment  touching  the  coxie  of  the  fifth  pa4r  of  legs;  penultimate 
broa<ler  than  long;  terminal  segment  nmnded,  almost  semicircular, 
('helipeds  very  stout;  merus  short,  trigonous,  with  a  row  of  bead-like 
tubercles  <m  the  upper  margin;  carpus  large,  rugose,  a  short,  stout 
s[)ine  at  the  inner  angle  and  a  tubercle  at  the  proximal  end;  hands 
wirh  a  broad,  ])rominent  lobe  on  the  inner  side  of  the  proximal  np[>er 
margin,  the  h)be  turned  inward;  the  pollex  is  curved  downward,  the 
diu^tyl  arched;  both  are  irregularly  dentate  within  and  gape  somewhat 
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for  their  entire  length,  the  tips  hooked.  The  Illinois  are  brown  and 
mottled,  the  color  extending  far  baek  on  the  pahn,  both  inside  and  ont. 
Ambulatory  legs  flattened,  crested,  hairy;  propodal  joints  broad,  about 
as  long  as  the  dactyls. 

Small  siieciniens  have  the  carapace  and  upi)er  portion  of  the  hands 
rougher  and  the  carpus  very  deeply  eroded. 

One  specimen  in  the  Albatross  collection,  without  label,  is  associated 
with  Xanthodes  taylori  and  Packygrapsus  crassipes.  A  series  of  s]>eci- 
mens  loaned  by  the  Peabody  Museum  of  Yale  University  are  from  San 
Diego,  California. 

Cyclozanthus  californienBia. 

Carapace  slightly  convex,  flattened  behind,  ])unctate  and  anteriorly 
rugose,  wider  than  in  vittatus;  regions  separated  by  shallow  grooves 
and  subdivided  as  in  vittatus^  but  less  distinctly.  Anterolateral  teeth 
Dine,  besides  the  iwstorbital;  the  first  depressed,  lobate,  the  last  two 
small,  the  last  one  being  absent  in  small  specimens;  margin  thick,  teeth 
short,  subacute.  Front  i)roduced,  more  advanced  in  the  middle  than  at 
the  orbits,  with  a  deep,  closed  median  fissure;  lobes  each  with  a  shal- 
low sulcus,  in  some  specimens  almost  straight.  Abdomen  broader  than 
in  vitfatiiSy  the  second  and  penultimate  joints  noticeably  shorter. 
Chelii)ed8  with  carpus  and  upper  part  of  hand  rugose;  caq^us  with  two 
blunt  teeth  at  the  inner  angle;  hands  rather  long,  wnth  upper  and 
lower  margins  subparallel;  fingers  irregularly  toothed,  not  gaping, 
grooved,  light  brown  with  white  tips.  Ambulatory  legs  hirsute  on 
margins. 

Length  24.5,  width  37  millimeters. 

RECORD  OF   SPECIMENS  EXAMINED. 

Catalina  Harbor,  CaHfomia;  beach  (17509);  30  to  40  fathoms,  sandy  mud  (17508); 
W.H.Dan. 

San  Diego,  CaHfomia;  J.  G.  Cooper  (17536);  C.  R.  Orcutt  (17499);  H.  Hemphill 
(17531). 

Goadalupe  Island,  Lower  CaUfomia;  U.  S.  Fish  Commission  steamer 'J  ^&atro88, 
1889  (17395). 

This  species  is  much  like  vittatus,  but  differs  from  it  in  the  shorter, 
blunter  antero-lateral  teeth,  in  the  absence  of  hair  on  the  margins,  in 
the  narrower  hands,  as  well  as  iu  the  characters  mentioned  above. 

Ijockingtou  has  described  a  species,  Xantho  novem-dentatusy  from 
San  Diego  and  Lower  California  (Proc.  Cal.  Acad.  Sci.,  pp.  32  and  99, 
1876),  which  he  later  (in  annotations)  decides  to  be  identical  with 
Stimpson's  vittatus.  Lockington  says  that  the  Lower  California  speci- 
mens are  narrower  tlian  those  from  San  Diego.  He  probably  had  two 
species,  but  there  is  nothing  in  his  description  to  indicate  that  his  tyjK*. 
is  identical  w:lth  the  species  described  above,  excepting  the  bro<id 
<;^rapaee  and  the  locality, 
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Xanthodes  minatus. 

Carapace  transverse,  convex  anteriorly.  Anterolateral  margin  with 
three  teeth,  besides  the  orbital  angle;  posterior  tooth  nn'uute.  Car- 
apaije  minutely  granulate;  regions  well  marked;  the  sinuses  between 
the  anterolateral  teeth  are  continued  on  the  carapace;  there  is  a 
tubercle  near  the  tirst  and  the  second  tooth.  Front  very  broad,  do- 
flexed;  the  two  lobes  convex,  Avith  very  thin  margins.  The  grooves 
leading  backward  from  the  median  and  lateral  notches  of  the  front  are 
deep.  Orbits  with  two  ch)sed  fissures  above.  The  basal  antennal  joint 
just  reaches  the  front.  Clielipeds  almost  equal,  granulate;  carpus 
with  outer  surface  covered  with  about  seven  nodules,  unequal  in  size 
and  shape;  hands  with  h)ugitudinal  grooves;  fingers  acute,  dentate, 
brown,  white  at  tips.  Ambulatory  legs  punctate,  striped  with  light 
color;  dactyls  light,  hairy;  remaining  joints  sparingly  hirsute. 

Length  3,  Avidth  4.2  millimeters. 

Color  in  alcohol,  dark  purplish. 

Off  the  Sandwich  Islands,  lat.  21o  14'  51"  K,  long.  157o43'30"  W., 
14  fathoms,  sand,  coral,  station  3409,  IT.  S.  Fish  Commission  steamer 
Albatro8s,  1891;  one  male  (17517). 

The  broad  frtmt  and  the  nodulous  carpi  in  connection  with  the 
relatively  smooth  carapace  sufficiently  distinguish  this  species. 

Micropanope  poUta. 

Carapace  transverse,  convex  longitudinally,  smooth  and  punctate 
posteriorly,  rough-granulate  anteriorly,  the  granules  most  prominent 
on  the  hepatic  regions.  Front  broad,  median  notch  narrow,  lobes  nearly 
straight,  thin,  denticulate.  Areolations  distinct.  Antero-lateral  teeth 
five  (with  the  orbital  angle);  a  concave  sinus  between  the  first  and 
se(!Oiul;  la«t  tooth  similar  in  character  to  the  others,  but  smaller. 
Inferior  regions  of  the  carapace  and  surface  of  maxillipeds  granulate. 
Sternum  and  abdomen  smooth  and  punctate.  Abdomen  of  male  with 
five  segments,  the  first  and  second  broad,  the  second  narrowest  at  its 
distal  end.  Basal  antennal  joint  reaching  the  front.  Anterior  margin 
of  merus  of  outer  maxillipeds  sinuous.  Large  cheliped,  with  merus 
finely  granulate,  dentate*,  on  the  upper  margin;  carpus  with  spiny 
granules  arranged  in  indistinct  transverse  ridges,  an  acute  spine  in- 
side; hand  granulate  alM)ve  and  near  the  carpus,  smooth  and  punctate 
elsewhere;  palm  broad,  convex  on  lower  margin;  fingers  bix)wn,  with 
lighter  tii)s.  The  small  cheliped  differs  in  its  much  narrower,  more 
granulate  hand,  with  almost  straight  lower  margin.  Ambulatory  legs 
slender,  punctate,  spinulous  above,  last  three  joints  hairy. 

Length  of  carapaee  6.2,  width  9.8  millimeters. 

Off"  Magdalena  Bay,  Lower  California,  lat.  24°  58'  15"  N.,  long  115^ 
53'  W.,  30  fathoms,  coralline,  teinx)erature  64.3,  station  2989,  U.  S. 
Fih'h  Commission  steamer  Albatrossj  1889  (17397). 
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Menippe  conveza. 

Carapace  more  convex  tlian  in  the  American  species  of  the  {yenus; 
8m4X>th  to  the  eye,  obsc!urely  graiuilatt>  under  the  lens;  regions  not  de- 
fined, except  tlie  anterior  portion  of  the  mesogastric  region  and  the 
epigastric  lobes.  Front  with  median  h)bes  small,  separat<*d  by  a  shallow 
sulcus,  the  margin  sloping  obliquely  from  each  lobe  to  the  inconspicuous 
lobe  at  the  inner  orbital  angle.  Anti^ro-latt^ral  margin  marked  with  a 
sharp  ridge.  Postorbital  angle  not  produced,  separated  by  a  shallow 
snlcus  from  the  first  tooth,  which  is  the  shortest;  a  slight  emargination 
separates  the  first  and  second  teeth;  the  third  is  most  prominent;  the 
fourth  and  last  has  a  sharp  ridge  which  extends  back  on  the  carapace. 
There  are  no  tubercles  on  the  inferior  surface  6f  the  carapace.  Chelipeds 
as  in  the  genus;  with  depressed  granules  and  punctures,  most  evident 
on  the  hands;  hands  not  very  deep,  without  stri*  on  the  inner  surface. 

Length,  15.5;  width,  21  millimeters. 

Honolulu;  one  female  (139()8). 

This  species  in  its  convexity  approaches  the  East  Indian  M.  legmUouii 
A.  Milne  Edwards,  but  differs  in  the  character  of  the  front  and  lateral 
margins. 

PilodiuB  flavua. 

Entire  upper  surface  covered  with  long,  soft,  orange  bristles.  Cara- 
pace transversely  oval;  areolations  distinct;  five  anterolateral  spines 
composed  of  single,  sharp,  distinct'  spines  (the  first  two  the  smallest), 
with  a  few  accessory  spinules  at  their  bases,  the  largest  of  which  is 
behind  the  third  spine.  Carapace  with  spinules  or  granules  near  the 
an tero  lateral  margins,  which  are  with  difficulty  distinguished  under 
the  covering  of  setie.  Front  with  a  wide  median  emargination,  sepa- 
rating broad  arcuate  lobes;  lateral  lobes  small,  less  advanced;  margin 
denticulate.  Chelipeds  spinous;  merus  with  inner  margin  spinous,  the 
spines  longer  near  the  carpus;  cari)us  covered  with  sijines,  inner  angle 
jiroduced,  two-spined;  hand  spinous  on  the  outer  and  upper  surface, 
the  spines  becoming  tubercles  toward  the  lower  margin,  almost  naked 
within,  smooth  and  shining;  fingers  meeting  only  at  the  tips,  spoon- 
shaped,  toothed  on  prehensile  edges;  dactyls  spinulous  above.  Am- 
bulatory legs  spinulous  above  on  third,  fourth,  and  fifth  joints;  long- 
liairy. 

Length,  6;  width,  9  millimeters. 

Color  of  carapace  and  chelipeds  in  alcohol,  light  yellow;  ambulatory 
legs  and  bristles,  orange;  fingers,  horn  color,  lightei*  toward  tips. 

Off  the  Sandwich  islands,  lat.  21°  14'  51"  N.,  long.  157^  43'  3'J''  W., 
14  fathoms,  sand,  coral,  station  3469,  U.  8.  Fish  Commission  steamer 
AlMro89^  1891;  one  immature  female  (17317), 
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PilumnuB  gonsalenaia. 

Carapace  much  broader  than  long,  strongly  deflexed  in  front,  flat- 
tened behind,  covered  with  a  short,  dense,  tough  pubescence,  each  hair 
being  regularly  tapering,  acuminata*,  not  curved.  When  the  hairs  are 
removed  the  outlines  of  the  mesoga^tric  region  ai*e  distinct;  there  are 
tiiree  or  four  s[)inulos  near  the  anterolateral  margin;  otherwise  the 
surface  is  smooth.  Front  spinulous  and  hairy  on  the  margin,  with  a 
broad  Ushai)ed  sinus;  the  lateral  lobes  scarcely  distinct  from  the  me- 
dian, but  less  advanced.  Orbital  margin  armed  with  small  spines. 
Antero-latiM'al  margin  evenly  rounded,  four-spined,  the  spine  next  the 
orbit  l)eing  .double,  the  two  parts  equally  large;  second  spine  also 
dmible,  its  anterior  half  tlie  laiger;  all  the  anterolateral  spines  have 
one  or  more  jurcessory  spinules.  Subhepatic  and  subbranchial  regions 
gianulous.  Ridge  on  the  endostome  distinct.  Lower  surface  of  the 
crab  with  a  shorter  pubescence  than  the  upper.  Chelipeds  very  un- 
equal, outer  surface  pubescent  and  rough  with  short  spines  which  are 
arranged  in  irregular  lines  on  the  hands.  Toward  the  fingers  Jind 
lower  edge  the  large  hand  is  naked,  but  punctate  sind  finely  granulous 
Fingers  short,  stout,  and  dentate  on  the  prehensile  edges;  dactyls 
tuberculous  above  near  tlie  base.  Ambulatory  legs  rather  broad,  hairy, 
the  carpal  joints  longitudinally  grooved  on  the  outside. 

Color  in  alcohol :  The  carapace  when  the  hairs  are  removed  is  red, 
mottled  with  pale  yellowish.  Th©  hairs  are  yellow;  the  spines  and 
fingers  are  brown.  In  addition  to  the  hairs  the  carapace  and  chelipeds 
of  many  specimens  are  covered  with  minute  algje. 

Dimensions:  Length  13,  width  18  millimeters. 

San  Luis  Gonzales  Bay,  March  27,  1880,  U.  S.  Fish  Commission 
steamer  Albatross;  eight  males  and  thirteen  females,  four  of  which 
bear  eggs  (17415). 

This  species  can  be  distinguished  from  tlie  other  described  west 
American  forms  by  the  following  characteis :  P.  depressus  Stimpson 
has  the  carapace  flattened;  P.  stimpsonH  Mien^^marginatus  Stimi)sou 
(name  preoccupied  by  i^impson  himself  for  an  Oriental  species)  has  a 
tuberculate  carapa€e,  and  a  prominent  anterolateral  margin;  P.  Ji^an- 
tiisii  Stimpson  is  a  narrow  species;  P.  spino  hirstitus  (Lockington)  has 
the  front  loug-spiued;  in  P.  limosus  Smith  the  carapace  is  covered  with 
tubercles. 

Family  PORTUNID^. 

Neptunus  (HeUenus)  iridescena. 

This  is  the  western  representative  of  spinicarpus  (Stimpson).  It  dif- 
fers from  that  species  in  its  more  prominent  ridges,  in  the  obtuse  frontal 
teeth,  of  which  the  median  are  narrower  and  more  produced  than  the 
lateral;  the  eight  small  anterolateral  teeth  are  less  sharp  and  their 
posterior  margins  mor^  convex;  the  inner  suborbital  lob^is  obfeu^o, 
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There  are  no  adult  specimens  in  the  collection.  The  largest  specimen 
is  a  female  measuring  15  millimeters  long,  35  wide  including  spines,  and 
22  wide  between  the  bases  of  the  spines.  The  long  carpal  spine  reaches 
nearly  to  the  base  of  the  spine  on  the  manus,  and  is  no  longer  in  the 
young  males.  The  granulated  ridge  on  the  posterior  portion  of  the 
gastric  region  is  triangulate  instead  of  ±-shaped,  as  in  spinicarpm. 
There  are  four  spines  on  the  inner  margin  of  the  merus  of  the  chelipeds. 
The  i)ostero-lateral  angles  are  strongly  upturned.  The  surface  is  iri- 
descent. 

Gulf  of  California  and  west  coast  of  Lower  California,  U.  S.  Fish  Com- 
mission steamer  Albatross,  1889 : 


station. 


3011 
3017 
3033 
3089 


LatN. 


28  07  00 

29  54  30 

30  50  45 
24  27  00 


Long.W. 


Ill  39  45 

113  01  00 

114  29  45 
111  59  00 


Fathoms. 


liottoiD. 

Tempera- 
ture. 

Cat.  No. 

fne.gy.S.brk.Sh  . 

o 
57.9 
61.8 
63.5 
68.5 

17444 
17445 
17446 
17447 

gy  M 

rDe.yl.S 

Family  OCYPODID^. 
Subfamily  Caecinoplacin^. 

Genoa  aSDIPLAX.' 

Carapace  very  convex  longitudinally,  much  resembling  Panopeus  in 
general  appearance.  Anterolateral  margin,  with  four  teeth  besides  the 
postorbital.  Eyestalks  stout,  orbits  large,  external  hiatus  broad. 
Antennse  and  maxillipeds  much  as  in  Panopeus.  Hands  elongate; 
ambulatory  legs  flattened. 

This  genus  belongs  to  that  section  of  the  Carcinoplacinae  in  which 
the  post-abdomen  of  the  male  does  not  cover  the  sternum  between  the 
fifth  pair  of  legs.  Although  the  classification  in  this  subfamily  is  based 
largely  on  the  arrangement  of  the  segments  of  the  abdomen  in  the  male, 
it  is  true  that  there  is  a  correspondence  in  the  sexes  in  the  width  of  the 
basal  segments  of  the  abdomen  as  compared  with  the  width  of  the  adja- 
cent sternal  segments.  Therefore,  although  the  species  at  hand  is 
represented  ^by  females  only,  I  feel  justitied  in  referring  them  to  that 
gi-oup  characterized  by  having  only  the  anterior  portion  of  the  last 
segment  of  the  sternum  exposed.  There  are  four  described  genera  in 
this  group:  Surypla^x:  Stim\)Son  has  the  anteniite  excluded  from  the 
orbit  by  the  enlargement  of  the  suborbital  lobe;  Eucratopsis  Smith 
has  very  heavy  chelipeds;  in  Glyptoplax  Smith  the  merus  joint^of  the 
exterior  maxilhpeds  is  triangulate,  the  hands  are  large^and  the  front 
nearly  horizontal.    In  Panoplax  Stimpson  there  are  but  three  distinct 

*  OlAtUj  to  become  swolleo;  nM^y  anything  flat  and  broad;  carapace.  In  analogy 
with  Oidtirwf  (9t<5^«+?roiJf ),  the  swollen- footed. 

Proc.  N.  M.  93 16  ^         . 
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anterolateral  t€eth,  the  carapace  is  depressed,  and  the  orbits  small, 
with  a  slight  outer  hiatus. 

lu  (Ediplax  the  first  segment  of  the  abdomen  is  very  wide  and 
reaches  the  coxae  of  the  fifth  pair  of  legs;  the  secoud  segment  is  much 
narrower,  exposing  a  large  portion  of  the  last  sternal  segment;  the 
third  abdominal  segment  is  wider  than  the  secoud,  but  not  so  wide  as 
the  first,  nor  does  it  reach  the  coxie. 

Qidiplax  granulatuB. 

Carapace  transverse,  broadest  at  the  last  an tero- lateral  teeth;  de- 
pressions between  the  regions  shallow,  excepting  the  hepatic  and  the 
bran'chio-gastric  sutures;  surface  granulate;  granules  largest  on  the 
hepatic  region,  and  almost  entirely  wanting  near  the  posterior  margin. 
Anterolateral  and  posterolateral  borders  about  equal  in  length;  an- 
tero-lateral  teeth  four,  besides  the  postorbitsil,  the  third  the  largest; 
teeth  gi*anulate;  sinus  between  the  postorbital  and  the  first  tooth,  and 
the  space  below  the  sinus  denticulate.  Front  deflexed;  median  notch 
broad;  lobes  slightly  sinuous.  Orbit  with  two  fissures  above;  inner 
tooth  of  inferior  border  prominent.  Ohelipeds  not  very  unequal, 
roughened  with  spiny  granules,  arranged  more  or  less  in  lines;  merus 
short,  trigonal,  with  a  stout  spine  on  its  upper  margin  near  the  distal 
end;  carpus  rounded  above  with  a  large  spine  at  its  inner  angle,  and 
a  smaller  one  at  the  base  of  the  larger;  dactyls  granulate  above  for 
half  their  length;  fingers  toothed  within,  in  the  larger  hand  gaping,  and 
with  a  large  tooth  at  the  base  of  the  dactyl.  Ambulatory  legs  hairy; 
merus  joints  spinulous  on  upper  margin. 

Length,  32.5;  width,  46  millimeters. 

Gulf  of  California,  lat.  31o  06'  45"  K.,  long.  lU^  28'  15"  W.,  33 
fathoms,  brown  mud,  temperature  6;3.8o,  station  3031,  U.  S.  Fish 
Commission  Bteamer  Albatrostt,  1889;  two  females,  one  immature  (17465). 

SpeooarcinuB  granuUmanus. 

Carapace  very  convex  longitudinally,  almost  straight  transversely, 
deeply  and  irregularly  punctate,  obscurely  granulate  near  the  margins. 
The  mesogastric  region  is  distinctly  outlined;  a  deep  sulcus  separates 
the  hepatic  and  branchial  regions  from  the  gastric  and  cardiac  regions; 
between  the  hepatic  and  branchial  regions  there  is  a  deep,  smooth  i>it 
Front  twO'lol)ed,  with  a  narrow  median  groove  from  which  a  sulcus  ex- 
tends backward  to  the  mesogastric  region ;  lobes  with  almost  straight 
margins,  sloping  forward  and  outward  from  the  middle.  Frontal,  or- 
bital and  anterolateral  margins  granulate.  Orbit  with  two  fissures 
above,  the  outermost  broad  and  open.  Anterolateral  margin  arcuate; 
teeth  four,  not  prominent,  separated  by  very  narrow  sinuses;  outer 
margins  of  the  first  three  teeth  rounded,  the  first  (the  orbital  tooth) 
the  longest,  the  others  decreasing  successively  in  length ;  last  tooth 
small,  acute,  directed  outward.    Posterolateral  margins  nearly  straight 
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and  parallel.  Suborbit^  border  with  an  outer  hiatus  and  a  broad, 
rounded  inner  lobe.  First  segment  of  the  male  abdomen  very  short 
and  wide;  second,  longer  and  much  nan'ower;  third,  as  wide  as  tlie 
first  at  its  proximal  end;  from  this  point  to  the  distal  end  of  the  penulti- 
mate segment  the  margin  of  the  abilomen  is  markedly  concave;  the 
three  divisions  of  the  coalesced  segment  faintly  indicated;  terminal 
segment  rounded,  about  as  long  as  broad;  abdominal  appendages  long, 
slender,  and  curved.  Merus  of  external  maxillipeds  produced  at  the 
anterolateral  angle  in  an  acute  angle.  Chelipeds  slightly  unequal ; 
merus  obscurely  granulate,  margins  tuberculate,  a  small  spine  near  the 
distal  end  of  the  upper  margin;  carpus  granulate  with  a  spiuiform 
tooth  at  the  inner  angle;  hand  granulate,  with  longitudinal  rows  of 
tubercles  on  the  palm  and  on  the  margins;  fingers  broad,  not  gai>ing, 
deflexed,  coarsely  toothed  within.  Ambulatory  legs  smooth,  shining, 
sparingly  punctate;  dactyls  margined  with  hair;  remaining  joints 
sparsely  hairy.  The  margins  of  the  carapace  and  the  upper  margin  of 
the  hand  are  sparsely  hairy,  while  the  inferior  i)ortions  of  the  carapace, 
the  upper  margin  of  the  merus,  the  inner  margin  of  the  carpus,  and  the 
abdomen  of  the  female,  are  thickly  fringed  with  hair. 

Length,  17;  width,  21  millimeters. 

Gulf  of  California;  U.  S.  Fish  Commission  steamer  AlhatroaSj  1889: 


station. 


3031 
3035 


Lat.  N. 


31  06  45 
30  21  00 


Long.  W. 


114  28  15 
114  25  15 


Fathoms. 


Bottom. 


bii.M. 
-y.M. 


Tenpera- 
ture. 


ori.s 

62 


Cat.  No. 


17460 
17461 


This  species  can  at  once  be  distinguished  from  carolinemiH  by  the  less 
prominent  anterolateral  teeth,  by  the  shape  of  the  front,  and  by  the 
granules  of  the  hand. 

Carcinoplaz  dentatua. 

Carapace  broader  than  long,  very  convex  longitudinally,  less  so  trans- 
versely, regions  slightly  marked ;  surface  microscopically  granulate  and 
pubescent.  An  indistinct  arcuate  ridge  extends  transversely  tu*ross  the 
gastric  region  and  joins  two  others  running  longitudinally  across  the 
branchial  regions;  from  these  ridges  the  carapace  slopes  downward  t^) 
the  iroutal  and  lateral  margins.  Front  about  one-third  the  width  of 
the  carapace,  nearly  straight,  thick,  two-edged,  find  deeply  grooved,  with 
a  faint  median  notch.  Supra-orbital  border  denticulate,  with  two  fis- 
sures, the  outer  one  broad.  Anterolateral  teeth  three,  broad,  separated 
by  wide  sinuses,  margins  denticulate;  first  tooth  at  the  orbital  angle, 
with  nearly  straight  sides;  second  with  outer  margin  convex,  inner 
concave;  third  tooth  similar  to  the  second^  but  narrower.  l*ostero- 
lateral  margins  nearly  strnight.  Male  abdomen  with  seven  segments, 
not  entirely  covering  the  sternum  at  its  base;  first  joint  no  wider  than 
the  m^cond.  neither  reaching  the  coxae:  third  joint  very  wide,  touch- 
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ing  the  coxa*  of  the  fifth  pair  of  legs;  from  the  third  segment  to  the 
extremity  the  abdomen  is  ahnost  triangular,  the  sides  very  little  con- 
cave; terminal  segment  longer  than  broad,  obtuse;  appemlages  widely 
separated  at  base,  terminating  in  long  slender  filaments  crossing  each 
other  near  the  tips.  Maxillipeds  widely  gaping;  meral  joint  with 
anterior  margin  concave,  inner  margin  convex,  palpus  articulating  at 
the  antero-interior  angle.  Ohelipeds  equal,  granulate;  merus  with  a 
tooth  above,  one-third  the  distance  from  the  distal  end,  and  one  near 
the  distal  extremity  of  the  lower  outer  margin.  Carpus  short  and 
broad,  a  shjirp  curved  spine  on  the  inner  side  near  the  proximal  end; 
outer  surface  of  carpus  and  manus  covered  with  long  hair;  hands  com- 
pressed, spinulous  on  the  lower  margin,  smooth  inside,  except  for  a 
line  of  spinules  running  from  the  lower  margin  near  the  pollex  diag- 
onally backward;  upper  margin  with  a  small  spine  at  the  anterior 
extremity;  fingers  bent  downward,  irregularly  toothed  within,  not  gap- 
ing, curving  toward  each  other  at  the  tips.  Ambulsitory  legs  long  and 
slender,  clothed  with  downy  hairs,  which  are  longest  on  the  last  three 
joints;  third  pair  longest. 

Length,  14;  width,  exclusive  of  teeth,  16.3  millimeters. 

Gulf  of  Calilornia;  U.  S.  Fish  Commission  steamer  Albatross^  1889: 
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pn.  M  . . 
Kii.M.. 
py.  M.. 


'^'-r.^-  Cat.  No. 


59.0 
Cil.8 
62.  0 


17462 
17463 
17464 


The  chelipeds  of  this  species  in  shai)e  and  hairiness  are  very  like 
those  of  C.  vestitus  (de  Uaan),  but  that  species  is  broader  and  has 
much  smaller  anterolateral  teeth,  as  well  as  other  striking  differences. 


Subfamily  OCYPODINJi:. 

Gtelasimus  gtacilis. 

This  species  is  the  west  coast  rejiresentative  of  pugnax  Smith,  but  is 
distii^guished  by  the  more  convex  carapace,  much  wider  posteriorly, 
the  more  transverse  anterior  margin,  making  the  carapace  more  rec- 
tangular. The  front  is  narrower  and  consecjuently  the  supraorbitid 
border  is  longer  than  in  purpiax.  The  male  abdomen  is  much  narrower 
than  in  puffnaxj  and  the  second  segment  much  shorter.  The  ischium  of 
the  outcT  maxillipeds  is  very  broad  and  convex.  The  large  cheliped  of 
the  male  has  the  joints  relatively  longer  and  more  slender  than  in  pug- 
nax'j  the  merus  is  crossed  by  transverse  tuberculate  rugae,  and  the  inner 
margin  is  tuberculate  or  denticulate;  the  carpus  also  has  the  inner 
margin  tuberculate,  the  outer  surface  roughened  with  flattened  tuber- 
cles arranged  more  or  less  in  strije,  and  the  inner  surfacte  crossed  di- 
agonally by  tubercles;  thepiilm  is.  narrow  near  its  articulation  with 
the  carpus  and  is  very  finely  tuberculate  or  granulate,  the  ^an^les  b^- 
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coming  so  small  on  the  lower  lialf  as  to  be  scarcely  perceptible  to  the 
naked  eye;  on  the  inner  surface  of  the  palm  an  oblique  tuberculate 
ridge  extends  from  the  lower  margin  to  the  depression  into  which  the 
carpus  fits,  and  joins  another  tuberculate  ridge  ninning  to  the  upper 
margin;  the  8pa<;e  between  this  ridge  and  the  dactyl  is  not  tuberculate 
as  in  pugnaxy  but  smooth  and  shining,  except  for  the  two  lines  of  tuber- 
cles near  the  base  of  the  dactyl ;  the  lingers  are  longer  and  more  slender 
than  in  pugnax^  the  pollex  with  a  large  tubercle  near  its  middle  and  the 
dactyl  irregularly  tuberculate  with  a  large  tubercle  not  far  from  the 
base.  The  meral  joints  of  the  ambulatory  legs  are  longer  and  more 
slender  than  inpngnax. 
Length,  10;  width,  15  millimeters. 

RECORD   OP   SPECIMENS  EXAMINED. 

San  Diego,  California;  H.  HemphiH,  1872(17504). 
Todos  Santos  Bay,  Lower  California;  H.  Hemphill  (17576). 
La  Paz,  Lower  CaHfoniia;  L.  Bel<ling  (4622). 

San  Lnis  Gonzales  Bay,  Lower  California;  U.  8.  Fish  Commission  steamer  Alba- 
tross, March  27,  1889  (17458). 

This  si>ecies  might  perhaps  be  referred  to  Lockington's  d^ennlatus,  ex- 
cept that  he  describes  the  outer  surfiice  of  carpus  and  manus  as 
smooth. 

G^laBimus  latimanus.. 

This  species  is  represented  by  a  single  male  specimen,  found  among 
a  large  lot  of  Oelasimus  gracilis  from  La  Paz,  Lower  California,  L.  Beld- 
ing  (17500).  It  differs  from  all  described  species  except  gibbosusy  in  hav- 
ing the  abdomen  five-segmented;  and  from  gibbosus  in  the  entirely  dif- 
ferent character  of  the  hand  and  fingers  which  are  short  and  broad.  The 
carapace  in  general  appearance  resembles  that  of  gracilis  except  that 
it  is  broader  and  much  more  convex;  it  is  smooth  to  the  eye;  front  and 
orbits  similar  to  those  of  gracilis]  eyes  shorter  and  stouter.  First  seg- 
ment of  abdomen  very  short;  second  equaling  the  first  in  length; 
fourth,  fifth,  and  sixth  auchylosed.  Maxinii)eds  very  convex.  Larger 
chehi>ed  short;  merus  and  carpus  with  outer  surface  rugose,  and  inner 
margin  denticulate;  propodus shorter  tluin  the  width  of  the  carapace; 
palm  broad,  outer  surface  closely  set  with  distinct  granules,  which 
become  tuberculate  near  the  upper  margin;  inner  surface  with  the 
lower  proximal  portion  granulate,  the  distal  portion  smooth,  the  two 
parts  not  separated  by  a  sharp  ridge;  parallel  to  the  base  of  the  diw^tyl 
there  are  two  lines  of  tubercles,  the  i)osterior  line  continuous  with  the 
granules  on  the  edge  of  the  pollex.  Fingers  granulate,  much  shorter 
than  the  palm,  broad,  little  gaping;  the  pollex  rounding  upward,  the 
dactyl  slightly  arched  and  overreaching  the  ]>ollex  but  little.  Smaller 
cheliped  with  palm  broad  and  fingers  widely  gaping,  but  not  so  much 
so  as  in  gibbosm.  Ambulatory  legs  with  a  few  long  haiis,  especially 
ou  the  last  three  joints. 

Length,  6.3;  width,  10;  length  of  cheliped  about  18  millimeters. 
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This  juay  be  identical  witli  a  short-fiugered  si>ecimea  from  the  west 
coast  of  Lower  California,  which  Lockiugton  doubtfully  refers  to  sUfw^ 
dactylu9. 

G^laaimuB  coloradensiB. 

Carapa(?e  very  convex,  regions  protuberant,  smooth;  there  is  a  lon- 
gitudinal groove  crossing  the  branchial  region,  and  this  groove  opposite 
the  posterior  margin  of  the  gastric  region  Widens  into  a  deep  pit  from 
which  fine  irregular  grooves  radiate;  cervical  suture  deep,  with  a  pit 
near  the  fronttil  margin.  Front  broad.  Posterior  or  upi>er  edgeof  the 
superior  orbital  border  cur\ing  forwanl  and  outward,  with  smooth  mar- 
gin ;  anterior  or  lower  edge  denticulate,  curving  rapidly  downward  near 
the  base  of  the  ocular  peduncle,  then  gradually  rounding  upward  to 
join  the  posterior  margin  at  a  little  distance  from  the  autero-lateral 
angle  of  the  carapace,  which  is  acute  and  ]M)ints  forward.  The 
lateral  border  is  marked  by  a  sharply  upturned  and  finely  denticu- 
'late  margin  which  slopes  inward  anteriorly,  so  that  the  carapat*,e  is 
much  narrower  at  the  anterolateral  angles  than  posterior  to  them  ; 
and  the  posteriot  portion  of  the  lateral  margin  is  strongly  incurved 
and  terminates  opposite  the  cardiac  region.  The  inferior  orbitiU 
border  is  marked  by  about  twenty-four  distinct  tubercles.  The  eye- 
stalks  are  slender  aiul  do  not  nearly  fill  the  orbit.  The  jugal  region  is 
covered  with  depressed  tubercles.  Male  aMomen  broad,  second  seg- 
ment much  shorter  than  the  first,  sixth  segment  wider  than  the  fifth; 
appendages  slender.  Ischium  of  outer  maxillipeds  wide  and  smooth; 
merus  short.  The  left  cheliped  (the  larger  in  the  one  specimen  at  hand) 
is  very  long;  merus  as  long  as  the  carapace,  rugose, inner  margin  finely 
tuberculate;  carpus  also  rugose,  inner  margin  tuberculate,  the  tuber- 
cles coarser  towards  the  proximal  end;  inner  surface  with  a  tubercu- 
late ridge;  palm  with  the  upper  i>ortion  turned  abruptly  inward  almost 
at  a  right  angle  but  without  a  sharp  ridge ;  the  upper  surface  is  depressed 
•and  obscurely  tuberculate,  the  tubercles  becoming  large  and  coarse 
near  the  union  with  the  outer  surface,  which  is  crowded*  with  granules 
which  are  smaller  toward  the  tuberculate  lower  edge;  there  is  a  deep 
d(»pression  between  the  palm  and  pollex;  the  inner  surface  of  the 
palm  has  a  row^  of  coarse  tubercles  extending  from  the  lower  margin 
obliquely  n])ward  and  joining  at  right  angles  the  row  extending  to  the 
upper  surface.  The  row  of  denti(^les  or  tubercles  on  the  inner  margin 
of  the  pollex  is  contiinied  parallel  to  the  base  of  the  dactyl,  and  between 
this  row  and  the  divctyl  there  is  an  additional  row;  the  irregular  de- 
l)ression  anterior  to  the  oblique  row  is  smooth  and  shining  to  the  naked 
eye,  but  with  the  lens  fine  scattered  granules  may  be  seen  near  the 
gai>e  of  the  fingers  and  continued  on  the  i>ollex;  pollex  nearly  twice  as 
long  as  palm,  almost  straight,  finely  denticulate  on  the  outer  and  inner 
margins  of  the  prehensile  edge,  with  a  rowof  irregular  tubercles  between ; 
distinctly  two-toothed  at  the  upturned  extremity;  dactyl>overr€jftching 
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the  poUex  by  about  one-sixth  of  its  lengtli,  slender,  similarly  armed 
within  except  that  the  irregular  tubercles  are  prominent  nearer  the 
palm.  Smaller  cheliped  with  fingers  much  longer  than  palm.  Ambu- 
latory legs  with  meral  joints  wide,  transversely  striated,  and  hirsute 
near  the  base;  remaining  joints  smooth;  dactyls  very  slender.  There 
are  a  few  scattered  hairs  on  the  lower  surface  of  the  carapace,  and  a 
fringe  of  hairs  on  the  inferior  margin ;  the  abdomen  and  sternum  are 
also  margined  with  very  short  hairs;  otherwise  the  crab  is  smooth. 

Length,  12.5;  width,  20;  length  of  large  cheliped  about  67  millimeters. 

Horseshoe  Bend,  Colorado  River,  Lower  California,  U.  S.  Fish  Com- 
mission steamer  Albatross;  one  male  (17459). 
• 

Family  GRAPSIDiB. 

Subfamily  Grapsin^. 
PachygrapsUB  longipes. 

One  small  specimen  of  a  female  with  eggs  is  closely  related  to  P. 
plieat^is  (Milne  Edwards),  but  differs  in  the  smoothness  of  the  cara- 
pace. The  anterior  portion  of  the  carapace  and  the  margins  are  faintly 
plicated  transversely,  but  without  stiff  hairs.  The  frontal  lobes  are 
well  marked  and  the  margin  of  the  front  is  slightly  convex.  There  is 
no  tooth  behind  the  postorbital.  The  chelipeds  are  covered  with 
granules,  arranged  in  irregular  reticulations;  there  are  several  spines 
at  the  distal  extremity  of  the  merus  and  one  sharp  spine  on  the  inner 
side  of  the  carpus;  a  sharp  longitudinal  crest  extends  from  the  tip  of 
thepollex  back  on  the  palm;  the  tips  of  the  fingers  are  outlined  with 
thick,  bristly  hair.  The  ambulatory  legs  have  the  meral  joints  trans- 
versely plicated,  denticulate  and  hairy  on  the  upper  margin,  lower 
margin  with  one  or  two  spines  near  the  distal  end;  remaining  joints 
furnished  with  a  few  hairs,  very  slender;  propodal  joints  much  longer 
than  in  pUcatus  or  minutus.  Color  in  alcohol,  green,  mottled;  legs 
striped  with  dark. 

Length,  6.5;  width,  8  millimeters. 

Honolulu,  U.  S.  Fish  Commission  steamer  Albatross^  1891  (17320). 

Brach3riiotnB  (Heterograpsus)  jou}^!. 

(Tarapace  much  broader  than  long,  nearly  as  wide  at  the  orbital 
angles  as  at  the  last  anterolateral  teeth;  slightly  convex  in  both  direc- 
tions; punctate,  pubescent,  and  roughened  with  minute,  spiny  granules 
anteriorly  and  on  the  lateral  margins.  Front  not  advanced,  defiexed, 
seen  from  above  almost  straight;  seen  from  in  front  the  margin  has  two 
small  median  lobes  separated  by  a  slight  sinus,  the  remainder  of  the 
edge  wavy.  The  superior  orbital  border  slopes  outward  and  ba(»kward 
to  the  base  of  the  orbital  tooth.  Lateral  teeth  three,  including  the 
postorbital,  prominent,  acute,  the  first  two  similar,  separated  by  a  deep 
sinus,  the  third  smaller,  separated  from  the  se(^on(l  by  a  shallower, 
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wider  sinus.  Terminal  segment  of  the  male  abdomen  much  longer 
than  wide,  oblong.  Chelipeds  in  male  unequal;  merus  and  carpus 
with  fine  granulated  rugie ;  palm  broad,  much  inflated,  finely  granulate, 
not  carinate,  with  a  patch  of  hair  on  the  inside  extending  from  the  car- 
pus up  on  the  pollex  and  in  width  occupying  the  central  half  of  the 
palm;  fingers  very  slightly  gaping.  Chelipeds  in  female  very  small; 
hands  with  a  carina  on  the  upper  margin,  and  another  on  the  outside 
near  the  lower  margin.  Ambulatory  legs  hairy,  especially  the  fourth 
and  fifth  joints,  rather  slender;  dactyls  very  slender. 

Guaymas,  Mexico ;  P.  L.  Jouy,  February  29, 1891  (17496).  «  Gulf  side, 
under  stones,  scarce." 

• 
Family  PINNOTHERID^. 

Subfamily  Pinnotherin^. 
Pinnixa    occddentalis. 

Carapace  transverse,  thick,  hairy  on  the  sides,  surface  uneven ;  on  the 
cardiac  region  there  is  an  acute,  transverse  crest,  not  interrapt^d  in  the 
middle  as  in  P.  cylindrica  and  P.  chcetopterana,  but  becoming  lower  and 
curving  backward  toward  the  center;  regions  well  defined  by  pubescent 
sulci.  Front  narrow,  median  groove  deep.  A  sharp  ridge  runs  from 
the  orbit  diagonally  outward  and  backward,  crossing  the  hepatic  re- 
gion, and  forms  the  anterolateral  margin  of  the  carapace.  Abdomen 
of  male  narrowing  a  little  at  the  first  suture,  and  gradually  tapering 
from  the  second  suture  to  the  terminal  segment,  which  is  more  than 
one-half  as  long  as  broad,  and  rounded.  The  female  abdomen  is  very 
broad,  the  terminal  segment  much  broader  than  in  chcetopterana  or  cyl- 
indrica. The  second  joint  of  the  palpus  of  the  external  maxillipeds  is 
somewhat  oblong,  tapering  toward  the  distal  end;  terminal  joint  sub- 
spatulate,  overreaching  the  preceding.  Chelipeds  stout,  setose;  merus 
thick,  tiigonal;  palm  broad,  flat,  shining  on  the  outside;  pollex  short, 
bent  downward,  prehensile  edge  with  a  stout  tooth  in  the  middle  and  a 
small  one  near  the  tip;  dactyl  much  curved,  with  sometimes  a  minute 
tooth  in  the  middle.  First  pair  of  ambulatory  legs  shorter  than  the 
chelipeds,  weak;  second  pair  longer  and  stronger  than  the  first;  third 
pair  very  long  and  strong,  especially  the  meral  joint;  fourth  pair  in- 
termediate in  length  between  the  first  and  second;  dactyli  as  long  as 
the  propodi.    Ambulatory  legs  setose. 

In  the  females  the  cardiac  ridge  is  much  less  prominent  than  in  the 
males,  the  fingers  are  less  gaping  or  not  at  all  gaping,  the  dactylic 
tooth  is  larger,  and  the  teeth  of  the  pollex  are  merged  into  one  low 
denticulate  prominence. 

Length  of  largest  male,  9.5;  width,  19.5;  length  of  third  ambulatory 
leg,  27  millimeters;  length  of  largest  female,  10.5;  width,  20.5;  length 
of  third  ambulatory  leg,  about  24. 
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From  nialiok  Karbor,  Unalaska,  to  Gray's  Harbor,  Washington ;  U.  S.  Fish  Com- 
mission steamer  Alhatroas^  1888-1890: 


SUtion. 

Lat.  N. 

Long.  W. 

O      1      n 

o        /      n 

2862 

50  49  00 

127  36  30 

2868 

47  52  00 

124  44  00 

2869 

47  38  00 

124  39  00 

2870 

46  44  00 

124  32  00 

3210 

54  20  30 

163  37  00 

3311 

53  59  36 

166  29  43 

3313 

54  01  51 

166  27  38 

3333 

53  53  35 

166  30  15 

238 
31 
32 
58 
61 
85 
68 
19 


Bottom. 


gy.  S.  P.. 

gJ:!::::: 

rky 

bk.  S.  M-. 

gii.  M 

foe.  bk.  S. 
gn.M 


Tenijwr- 
ature. 

Cat.  No. 

o 

44.7 

46.9 

48.4 

46.5 

17470 
17471 
17472 
17473 
17474 
17475 
17476 
17477 

41.0 
42.7 
43.9 

Alaska,  W.  H.  Dall: 


Locality. 


Port  Levasheff 

Port  Levasheff 

Chi^afka  Cove,  Kadiak 

Port  Etches 

Sitka  Harbor 


FathoinH. 

Ik»ttODI. 

Cat.  No. 

20-30 
70-80 
12-14 
12-18 
15 

•M.Sh... 
M.St... 
M.S.... 

17513 
17514 
17512 
17511 
17510 

(Jr.M... 

San  Diego,  California;  H.  Hemphill,  one  male,  dried  (17501). 


Pinniza  califomiensis. 


The  genus  Pinnixa  is  represented  on  the  coast  of  California  by  an- 
other species  much  resembling  the  one  described  above,  but  sufficiently 
distinct.  The  carapace  is  shorter,  the  cardiac  ridge  straighter  through- 
out its  length,  the  anterolateral  ridge  straighter  and  less  arched,  and 
the  carapace  descends  more  abruptly  at  the  sides.  The  front,  orbits, 
and  maxillipeds  do  not  differ  from  those  of  occidentalw.  The  abdomen 
of  the  male  has  the  margins  of  the  second  segment  parallel,  while  in 
occidentaHs  the  segment  is  wider  at  the  distal  than  at  the  proximal  end. 
In  male  specimens  the  pollex  is  shorter  than  in  occidentalism  and  conse- 
quently the  dactyl  is  more  nearly  parallel  with  the  end  of  the  palm. 
The  chelipeds  in  the  female  and  the  ambulatory  legs  in  both  sexes  re- 
semble those  of  occidentalis. 

Length  of  $  6,  width  13;  length  of  third  ambulatory  leg  about  17.5 
millimeters. 

Monterey  Bay  and  off  Point  Ano  Nuevo,  California,  U.  S.  Fish  Com 
mission  steamer  Albatross ^  1890: 


station. 

Lat.  N. 

O       /      /' 

36  47  50 

37  08  00 

Lohr.W. 

O        /      n 

121  49  00 

122  28  10 

Fatbomfl. 

Butloni. 

Tempera 
tiiro. 

Cat.  No. 

17478 
17479 

3133 
3148 

37 
47 

br.M.... 
br.M.... 

o 

52.3 

51.3 
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Genus  CRTPTOPHR78. 

Carapace  no  broader  than  long,  hard.  Front  produced ;  orbits  lodged 
ai  the  sides  of  the  front  and  very  slightly  visible  from  above.  External 
niaxillii>eds  not  large  enough  to  completely  close  the  baccal  cavity; 
ischium  rudimentary;  merusloiig  and  curved;  palpus  two  jointed.  Male 
abdomen  with  the  second,  third,  and  tburth  articles  coalesced.  Cheli- 
peds  in  male  with  palms  broad,  inflated.  Ambulatory  legs,  with^hird, 
fourth,  and  fifth  joints  broad. 

CryptophryB  conchamm. 

Male:  Carapace  8ubi>entagonal,  slightly  longer  than  broad,  smootii, 
rigid,  a  faint  sulcus  visible  behind  the  gastric  region.  Anterior  and 
anterolateral  margins  defined  by  a  ridge  of  coarse  setfe,  which  are 
thickest  and  longest  at  the  anterolateral  angles.  Orbits  circular, 
completely  fille<l  by  the  stout  peduncles;  antennulae  large,  transverse. 
Abdomen  broadest  near  the  proximal  end  of  the  second  segment;  first 
segment  short;  coalesced  segment  with  the  first  two  of  its  component 
articles  convex  on  the  margin  and  separated  by  a  iaint  line,  and  the 
last  article  slightly  concave  on  the  margin ;  third  and  fourth  segments 
broader  than  long;  terminal  segment  subrectangular.  External  max- 
illipeds  having  the  menis  curved  on  the  outer  margin,  the  distal  iwrtioii 
almost  transverse  in  position;  the  palpus  articulated  at  its  antero- 
exteciial  angle,  two-jointed;  terminal  joint  four-sided,  much  broader  at 
the  extremity.  Chelipeds  stout,  margined  with  a  row  of  coarse  sette, 
'as  are  also  the  remaining  legs;  on  the  palm  the  upper  row  of  setae  is 
on  the  inner  surface  just  below  the  margin.  First  three  pairs  of  ambu- 
latory 'legs  sube<]ua]^  the  second  the  longest;  the  fourth  pair  the  short- 
est, overreaching  the  carpal  joint  of  the  preceding  pair;  dactyli  about 
as  long  as  the  propodi,  terminating  in  slender,  curved  hooks. 

Liength,  4.7;  width,  4.2  millimeters. 

False  Bay,  S.an  Diego  County,  California;  H.  C.  Orcutt,  June  4, 
1882;  from  mantle  of  Mya  arenaria  Linne,  two  males,  one  of  which  is 
very  minute  (17498). 

Puget  Sound,  in  Cardita  horealis  Conrad;  two  males,  dried  (17502). 

In  the  alcx)holic  speciuiens  the  sixth  and  seventh  abdominal  segments 
are  partially  coalesced. 

Genus  SCLEROPLAX. 

Cai  apace  transverse,  hard.  External  maxillipedswith  ischium  rudi- 
mentary; merus  longer  than  broad,  oblique,  not  curved,  winged  on  the 
margins;  palpus  three  jointed.  Ambulatory  legs  similar  in  character, 
slender,  the  third  pair  the  hmgest,  but  slightly  exceeding  the  others. 
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Scleroplaz  granulatns. 

Carapace  sabpentagonal,  hard,  ^*aiiulatc  anteriorly  and  near  the 
margins,  panetate  elsewhere;  a  granulated  ridge  defines  the  lat- 
eral margin.  Front  narrow,  produced,  slightly  convex  as  seen  from 
above.  Orbits  nearly  circular,  eye-stalks  very  short  and  thick;  anten- 
nules  almost  transverse.  Merus  of  maxillipeds  granulate,  with  a  longi- 
tudinal, wing-like  expansion  on  the  inner  margin,  and  another  on  the 
outer  margin,  which  becomes  narrower  at  the  ])i*oximal  end.  Palpus 
triarticulate,  large,  the  penult  joint  longer  than  the  merus,  the  ulti- 
mate joint  articulated  near  the  proximal  end  of  the  inner  margin  of  the 
penultimate  and  about  equal  in  width  to  the  adjacent  portion  of  the 
penultimate;  both  joints  are  long,  with  a  longitudinal  median  depres- 
sion, and  a  fringe  of  very  long  hair  bordering  the  extremities,  the  last 
joint  slightly  overreaching  the  other.  Abdomen  of  female  very  smooth 
and  shining,  fringed  with  hair,  not  reaching  beyond  the  sternum. 
Ghelipeds  in  the  female  granulate,  weak,  shorter  than  the  ambulatory 
legs;  hands  broad,  somewhat  compressed;  dactyls  strongly  curved. 
Ambulatory  legs  slender,  granulate,  the  third  pair  longest,  the  second 
longer  than  the  first,  the  first  pair  weakest;  the  joints  narrow,  flat- 
tened; the  dactyls  are  very  slender,  almost  straight,  and  equal  in 
length  the  propodal  joints. 

Length,  6;  width,  8  millimeters. 

Ensenada,  Lower  California,  C.  li.  Orcutt;  three  females  (17497).  In 
the  same  vial  is  a  fragment  of  a  male,  apparently  the  same  species,  in 
which  the  abdomen  is  narrow,  tapering  very  gradually  to  the  broad, 
terminal  segment;  third, fourth,  and  fifth  segments  partially  anehylosed. 

Subfamily  ASTllENOGNATHINiK. 
Family  AHtheDOgnathid^e  StimpsoD,  Proc.  Acad.  Nat.  Soi.  Phila.,  x,  p.  107,  1858. 

Resembling  Pinnotherime,  but  the  ischium  of  the  external  maxillipeds 
,  is  longer  and  more  distinctly  developed.    The  last  pair  of  ambulatory 
legs  is  not  rudimentary  or  abortive.    In  this  family  are  included  the 
genus  AstJienognathus  and  the  following 

(lenus  OPISTHOPUS. 

Carapace  usually  firm  and  unyielding;  smooth,  subquadri lateral,  re- 
gions not  defined;  lateral  margins  regularly  arcuated.  Epistome  very 
short.  Abdomen  seven-jointed,  in  the  male  not  covering  the  sternum 
between  the  coxrn  of  the  last  ambulatory  legs.  Eye-peduncles  short. 
Antennae  small,  situated  at  the  inner  orbital  hiatus;  basal  joint  small. 
Antennute  obliquely  plicated.  External  maxillipeds  with  the  ischium 
well  developed,  the  merus  broail,  the  palpus  three-jointed,  the  ultimate 
joint  articulated  on  the  inner  side  of  the  penultimate.  Chelipeds  mod- 
erate; ambulatory  legs  subequal  in  length,  joints  flattened. 
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Opifithopofi  transversus. 

Carapace  transverse,  convex,  thin,  but  not  soft  aud  yielding  as  in  Piw- 
notheresy  angles  rounded.  Front  defiexed,  almost  straight  when  seen 
from  above,  with  a  slight  median  sulcus.  Abdomen  of  male  narrow  at 
base,  decreasing  regularly  in  width  to  the  seventh  joint,  which  is  sub- 
quadrilateral  j  abdomen  of  female  very  wide  an^  long,  almost  covering 
the  maxillipeds.  Antennulte  well  developed,  lodged  in  deep,  diagonal 
fossae.  Exterior  maxillipeds  with  the  ischium-strong,  broad;  the  merus 
as  broad  as  long,  with  the  anteroexternal  angle  broadly  rounder!;  the 
palpus  large;  the  ultimate  joint  narrow,  inversely  spatulate,  overreach- 
ing the  i)enultimate  joint.  Chelipeds  rather  stout;  merus  broad,  tri 
hedral;  palm  a  little  longer  than  the  fingers,  thick,  slightly  compressed, 
margins  rounded,  lower  margin  convex.  Ambulatory  legs  similar  in 
character;  joints  rather  broad,  except  the  dactyls,  which  are  curved  and 
small,  a  little  more  than  half  the  length  of  the  propodal  joints:  second 
pair  of  legs  the  longest,  fourth  pair  the  shortest,  reaching  midway  of 
the  propodal  joint  of  the  precetling  pair. 

Monterey,  Oalifoniia;  Dr.  J.  A.  Canfield  (3446);  two  males  and  two 
females,  the  females  much  larger  than  the  males. 

Point  Loma,  California;  U.  S.  Fish  Commission  steamer  Albatrosit, 
January  28,  1889;  one  temale  with  eggs  (17481). 

Width  of  female,  Monterey,  18;  length,  14  millimeters.  Width  of  fe- 
male, Point  Loma,  13;  length,  11  millimeters;  width  of  male,  9.8;  length, 
8.5  millimeters. 

The  front,  appendages,  anterior  margin  of  the  sternum,  and  the  ab 
domen  of  the  female,  are  fringed  with  hair.    One  female  with  eggs,  from 
Monterey,  is  entirely  covered  with  a  short,  dense  sponge  growth.    The 
smallest  male  was  found  in  the  folds  of  Lucapina  crenuluta  Sowerby. 

Family  CALAPPID^. 
Subfamily  Calarpin^. 
•  Muraia  hawaiiensis. 

Carapace  transverse,  very  convex  in  both  directions,  granulate,  the 
granules  becoming  smaller  on  the  tubercles,  which  are  arranged  in  five 
more  or  less  longitudinal  rows,  one  of  which  is  in  the  median  line;  lat- 
eral margins  granuhxte,  the  anterolateral  also  erenulate;  lateral  spine 
very  short;  carapace  widest  not  at  the  base  of  the  lateral  spine,  but  in 
advance  of  that  point;  at  Ciich  extremity  of  the  posterior  margin  there 
is  a  liattened  obtuse  tooth ;  and  midway  between  a  faint  projection  or 
convexity  of  the  margin.  Frontal-  margin  little  produced,  triangular, 
with  three  small  teeth,  the  median  more  produced  aud  depressed  than 
the  others.  Orbits  with  a  closed  fissure  above,  and  a  deep  rounded 
hiatus  beneath;  inner  subocular  lobe  triangular;  eyes  oval,  large,  short- 
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Stalked,  fillingtbe  orbits.  Subhepatic; regions  deeply  channeled.  Abdo- 
men in  male  with  five  segments,  the  second  with  a  thin,  prominent 
trilobed  crest,  lobes  minutely  crenulate.  Antennae  long;  antennules 
oblique.  Maxillipeds  a«  in  the  genus.  Chelipeds  granulate,  very  un- 
equal; large  cheliped  with  three  spines  on  the  anterior  portion  of  the 
menis,  the  inner  very  small,  the  outer  the  largest  and  of  moderate 
length ;  hand  not  very  deep,  nine-toothed  above;  an  irregular  crest  near 
the  lower  margin  bears  a  sharp  spine  near  the  merus;  small  cheliped 
with  merus  one-spined;  hand  with  about  eleven  small  irregular  teeth 
above;  both  hands  have  the  lower  margin  spinuliferous.  Ambulatory 
legs  with  granulated  lines  on  the  upper  surface  of  the  carpal  joints. 

The  alcoholic  specimen  has  tinges  of  red  on  the  carapace  and  cheli- 
peds and  an  elongated  patch  of  red  on  the  inner  surface  of  the  hand 
near  the  dactyl. 

Length,  in  median  line,  29;  width,  without  spines,  36 ;  length  of  lateral 
spine,  measured  on  its  posterior  margin,  4  millimeters. 

Off  the  Sandwich  Islands,  lat.  21o  12'  N.,  long.  l*57o  49'  W.,  295 
fathoms,  fine  white  sand,  station  3472,  U.  S.  Fish  Commission  steamer 
AlbatrosSj  1891;  one  male  (17515). 

This  species  is  nearly  related  to  3/.  curtispina  Miers,  but  differs  in 
the  shorter  lateral  spines  and  the  character  of  the  hands;  in  M.  hatcaii- 
ensis  the  hand  is  less  deep,  the  crest  more  continuous  and  prominent, 
the  sinuses  of  the  upper  margin  narrower.  The  inner  subocular  lobe 
is  regularly  triangular  and  does  not  exceed  the  basal  autumnal  joint, 
instead  of  being  rounded,  with  a  produced  acuminate  tip  as  in  curti- 
ftpina.  The  almost  entire  obsolescence  of  the  median  lobe  of  the  pos- 
terior margin  also  distinguishes  this  species  from  curtispina  and  con- 
nects it  with  armata  de  Haan. 

Platymera  californienflis. 

This  species  is  closely  allied  to  P.  gaudichaudii  from  the  coast  of  Chile. 
It  agrees  with  Milne  Edwards's  brief  description  of  that  species,*  but 
differs  in  many  respects  from  the  figure  in  d'Orbigny's  Atlas.t 

The  antero-lateral  teeth  are  smaller  and  are  distinctly  separated  by 
broad,  shallow  sinuses.  The  tuberculous  ridge  on  the  i)alm  is  nearer 
the  lower  crest;  the  second  and  third  tectli  of  the  upper  margin,  count- 
ing from  the  carpus,  are  larg(»r  und  stronger  than  in  gaudiclunidii.  The 
ambulatory  legs  are  narrower;  this  is  esjiecially  noticeable  in  the  fourth 
and  fifth  joints;  the  fifth  joint  of  the  first  three  pairs  is  not  so  distinctly 
gninnlate  as  in  the  figure.  The  external  maxillipeds  are  granulate, 
especially  the  ischium,  which  has  also  strong  irregular  teeth  on  its  inner 
margins.    The  raised  portions  of  the  caraj)ace  have  a  number  of  de- 


'Hiat.  Nat.  Crust.,  ii,  p.  108,  1837. 

t  Milne  EdwardH  and  Lucas,  d'Orbigny's  Voy.  rAm6r.  M6rid.,  atlas,  Crustac^s,  pi. 
xiu,  fig.  1,  1843, 
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pressed  tubercles  not  mentioned  in  Edwards's  description,  but  perhaps 
indicated  in  the  figure  by  the  red  si>ots.  There  are  three  on  the  median 
line.  In  the  young  these  tubercles  are  more  prominent  and  the  lateral 
and  meral  spines  are  proportionally  much  longer  than  in  adults. 

Milne  Edwards  says  of  gaudicJmudii  that  the  second  ambulatory  leg 
is  longer  than  the  first.  Tn  this  series  of  specimens  the  tw^o  legs  are 
very  nearly  equal  in  length,  sometimes  the  first  being  a  little  longer 
and  sometimes  the  second ;  this  difference  may  occur  on  opposite  sides 
of  the  same  individual.  The  variation  is  due  to  the  fact  that,  although 
the  meral  joint  is  always  longer  in  the  sec;ond  pair,  the  carpal  and 
termiual  joints  are  always  longer  in  the  first  pair;  the  propodal  joints 
are  more  nearly  equal,  but  when  there  is  a  difference,  it  is  always  longer 
in  the  first  leg. 

The  chara<*.ter8  above  mentioned,  which  are  constant  in  the  hundred 
s[)ecimens  examined,  taken  in  connection  with  the  great  difference  in 
habitat,  are,  I  think,  sufficient  basis  for  the  formation  of  a  species. 

Length  of  carapace,  64;  width  to  base  of  spine,  05;  length  of  spine, 
14  millimeters. 

Collected  by  the  AlhairosH  at  the  following  stations  off  the  coast  of 
California: 
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20 
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33 
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45 
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37 

43 

20 
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37 

38 

no 

3106 

37 

21 

00 

3113 

37 

06 

40 

3115 

37 

05 

00 

3129 

36 

39 

40 

3146 

36 

53 

30 

3147 

37 

00 

00 

3148 

37 

08 

00 

3204 

36 

54 

45 

3207 

37 

00 

30 

Lorg.  W. 


119  03  30 

119  14  15 

119  05  15 
lift  58  15 

120  18  30 
no  37  45 

37  :w 


119 
119 


122  43  00 

123  02  30 
122  51  00 
122  37  30 
122  24  00 
122  01  00 
122  12  00 
122  20  IK) 
122  28  10 
1*22  20  15 
122  :«»  :U) 


Fatboroa. 


145 

47 
82 
52 
26 
29 
46 
29 
67 
77 
70 
4.3 
204 
62 
58 
47 
202 
108 


BoUom. 


fn©.gy.S 

riiB.gj.S 

fne.  By.  S 

fry.  S.brk.Sh 
he.  gy.  S.  R 

gy.S.P.Sfc 

fne.gy.S.M 

KyS 

era.  S 

futt.dk.S 

fm\gy.  S 

fiio.gy.S 

fn«^.  bk.  S 

S.M 

gn.M.R 

br.M 

br.M 

bk.S 

fiie.gy.  S 


Temper- 
I    ature. 


52.4 
51.5 
57.1 


53.1 
58.0 
59.1 
56,5 
50.4 
57.9 

'48.8 


43.7 
49.5 
49.2 
51.3 
44.1 
45.8 


Cat,  No. 


10034 
16035 
16036 
16a37 
16775 
17167 
16038 
16039 
15609 
15607 
15005 
15606 
15604 
15<W8 
15613 
15611 
15614 
15612 
1S003 


One-half  of  the  specimens  collect^id  are  young.  Station  3307  yielded 
the  greatest  number. 

Family  LEUCOSIID^. 

Subfamily  Iliin^e. 

Ebalia  ameiicana. 

Carapace  longer  than  broad,  suborbicular,  convex;  a  distinct  groove 
separates  the  cardiac,  branchial,  and  intestinal  regions;  entire  surface 
granular,  the  small  granules  crowded  together,  the  large  ones  promi* 
nent,  numerous,  sjiinyj  intestinal  region  oblique,  very  much  rounded, 
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with  a  median  tubercle  iK)iuttug  backward;  on  the  posterior  margin 
are  two  triangalar  obtase,  laminiform  spines,  the  space  between  con- 
cave; on  the  posterior  part  of  the  branchial  region,  just  above  the  mar- 
gin, there  is  a  stont,  somewhat  tlattened,  recurved  spine.  Frontal  re- 
gion without  large  granules;  there  is  a  cluster  of  granules  at  the  sum 
mit  of  the  hepatic  region.  Rostrum  upturned,  truncate.  Male  abdo- 
men with  third,  fourth,  and  titlth  segments  coalesced,  last  segment 
long,  triangular;  female  abdomen  with  fourth,  fifth,  and  sixth  seg- 
ments coalesced,  oval ;  abdomen  and  sternum  in  both  sexes  granulate. 
Orbits  almost  circular,  with  two  fissures  above  and  one  below,  besides 
the  inner  hiatus  which  is  nearly  tilled  by  the  obliquely-placed  basal 
antennal  joint.  Antennular  fossie  oblique.  Ischium  of  external  niax- 
illipeds  with  a  longitudinal  row  of  large  granules;  exognatli  with  large 
scattered  granules,  wide  at  the  base,  outer  margin  nearly  straight,  ex- 
tremity roundeil.  There  is  a  tubercle  on  the  subhepatic  region.  Clieli- 
peds  in  male  about  two  and  a  half,  in  female  about  one  and  a  half 
times  the  length  of  the  carapa<*e;  merus  subcylindrical  with  spiny 
granules;  carpus  and  hand  Avith  flattened  granules;  hand  compressed, 
fingers  about  two-thirds  the  length  of  the  palm,  not  gaping,  with  gran- 
ulate ridges,  inner  edges  finely  toothed  and  hairy.  Ambulatory  legs 
slender,  granulate;  meral  joints  cylindrical,  of  fourth  pair  with  a  row 
of  spiny  granules  below;  last  three  joints  flattened;  dactyls  hairy. 

Length,  without  posterior  spines,  12.5;  width,  11;  length  of  cheliped, 
about  3<)  millimeters. 

Gulf  of  California;  U.  S.  Fish  Commission  steamer  ^/ftaYro»»,1888-'89 : 
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71 
29 
20 


Bottom. 


Ky.S.l»rk.Sh..-. 

brk.  Sh 
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K.V.S  

gn.  M 


^;T,r-  c-t^No. 


1738H 
17627 
17387 
17388 
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57.9 
62.9 
65.2 


Myra  townsendi. 

Carapace  oval-orbicular,  granulate,  the  granules  not  close  t/Ogether, 
and  on  the  gastric  region  few  and  indistinct;  margin  slightly  concave 
behind  the  hepatic  region;  upper  posterior  spine  at  a  right  angle  with 
the  other  two,  longest;  all  three  spines  recurved;  pterygostomian  re- 
gions produced  in  a  stout  spine;  frontal  notch  widely  but  distinctly 
V-shaped.  Male  abdomen  with  the  third  to  the  sixth  segments  anchy- 
losed;  first  three  segments  granulate,  remainder  smooth;  sternum 
granulate.  In  young  males  the  abdomen  is  granulate  for  almost  its 
entire  length.  Female  abdomen  with  the  fourth  to  the  sixth  segments 
anchylosed  and  oval;  the  first  three  segments  and  the  margins  of  the 
anchylosed  segment  granulate.    Anterior  margin  of  buccal  cavity  with 
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a  slight  emargiuation.  ADtennular  fossm  oval,  slightly  oblique.  Merus 
of  chelipeds  not  so  long  as  the  width  of  the  carapace,  subcylindrieal, 
stouter  through  its  x>roximal  half,  granulate,  the  granules  growing 
smaller  and  less  distinct  near  the  carpus,  which  is  minutely  granulate, 
as  are  also  the  haiul  and  dsictyl;  hand  compressed,  tai)ering  a  little 
toward  the  fingers,  which  are  about  the  length  of  the  palm,  slender, 
bent  downward,  the  outer  margin  of  the  pollex  concave.  Ambulatory 
legs  with  the  merus  joints  cylindrical,  fourth  joint  subcylindrical,  fifth 
flattened,  not  dilated,  cristate  above;  dactyls  styliform,  pubescent  on 
the  margins. 

This  species  is  very  close  to  Persephona. 

Length,  without  posterior  spine,  32;  width,  28;  length  of  cheliped 
about  64  millimeters. 

Gulf  of  California;  TJ.  S.  Fish  Commission  steamer  AUmtrogSj  1889: 
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Cat.  No. 


17381 
17382 
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Myra  subovata. 

Carapace  ovate-orbicular,  longer  than  broad,  granulate  on  margins 
and  intestinal  region  with  raised  granules;  remainder  of  surface  smooth 
with  scattered  granules  depressed  in  pits;  lateral  margin  distinct;  pos- 
terior median  spine  not  sufficiently  raised  above  the  other  two  to  form 
a  right  angle  with  them;  spines  triangular,  recurved,  median  longest; 
posterior  margin  between  the  spines  with  large  cx)nspicuous  granules; 
hepati(i  regi(ms  slightly  swollen;  pterygostomian  regions  unarmed. 
Male  abdomen  with  the  third  to  the  sixth,  and  female  abdomen  with 
the  fourth  to  the  sixth,  segments  coalesced.  Anterior  margin  of 
buccal  cavity  with  a  small  U-shai>ed  notch.  Orbits  slightly  oblique. 
Outer  margin  of  cxognath  of  maxillipeds  arcuate.  Chelii>eds  slender, 
less  than  twice  the  length  of  the  carapace,  granulate,  the  granules 
largest  on  the  proximal  half  of  the  merus,  which  is  thicker  than  the 
distal  half;  merus  subcylindrical;  hand  slightly  compressed;  fingers 
as  long  or  longer  than  the  palm,  finely  and  shari)ly  dentate  within. 
Ambulatory  legs  slender  throughout. 

Dimensions  of  female:  length,  without  spine,  22.7;  width,  20;  length 
of  cheliped,  about  40  millimeters. 

Gulf  of  California;  lat.  28^  28'  N.,  long.  112o  04'  30"  W.,  29  fathoms, 
gray  sand,  teini)eratiire  02.9'=',  station  3014;  U,  S.  Fish  Commission 
steamer  Albatross^  1889  (17385). 


Digitized  by 


Google 


''^im!^]  PEOCEEDINGS   OF   THE   NATIONAL   MUSEUM.  257 

Ruidallia  distincta. 

Carapace  slightly  longer  than  broad,  orbicular,  convex ;  sulci  defin- 
ing the  regions  distinct;  anterolateral  margin  behind  the  hepatic  region 
slightly  indented;  entire  surface  granulate,  the  granules  varying  in 
size,  larger  posteriorly,  somewhat  clustered  on  the  margins;  three 
granulated  tubercles  on  the  margin  of  the  anterior  portion  of  the 
branchial  region;  one  on  the  posterior  i>ortion;  posterior  marginal 
teeth  stout,  triangular;  on  the  intestinal  region  there  is  a  short  re- 
curved spine;  hepatic  region  without  a  tubercle;  i)terygostomian 
region  with  a  faint  tubercle.  Abdomen  of  immature  female  with 
fourth,  fifth,  and  sixth  segments  coalesced,  the  sections  distinct,  how- 
ever, as  in  the  young  of  ornata.  Kostrum  two-lobed,  the  lobes  high 
and  ridged  above;  median  groove  deeper  than  in  ornata.  Orbit  with 
two  fissures  above,  with  an  intervening  lobe,  one  fissure  below, 
and  an  inner  hiatus.  Basal  antennular  joint  forming  an  operculum 
which  partly  closes  the  fossa;  basal  antennal  joint  larger  than  the 
following  joints,  but  not  reaching  the  front.  The  anterior  margin  of 
the  buccal  cavity  does  not  form  the  lower  wall  of  the  orbit.  The  max- 
illipeds  do  not  cover  the  whole  of  the  buccal  cavity  as  in  ornata  and 
granulata^  but  leave  an  oval  opening  at  the  extremity  of  the  exognath; 
endoguath  longitudinally  ridged;  ischium  longer  than  the  merus,  with 
k  smooth  inner  margin ;  merus  obliquely  truncated  at  distal  extremity, 
almost  triangular;  exognath  nearly  straight  on  the  outer  margin, 
extremity  rounded,  not  reaching  the  end  of  the  endognath.  Chelipeds 
in  the  female  nearly  twice  as  long  as  the  carapace,  slender,  granulate; 
merus  cylindrical  with  granules  spiny;  hands  narrow,  slightly  com- 
pressed, margins  subparallel;  fingers  ridged,  inner  margins  uneven,  no 
gape.     Ambulatory  legs  slender,  granulate;  dactyls  hairy. 

Length,  20.5;  width,  20;  length  of  cheliped,  about  40  millimeters. 

Off  the  Sandwich  Islands,  lat.  21°  12'  X.,  long.  157o  49'  W.,  205 
fathoms,  fine  white  sand,  station  3472;  U.  8.  Fish  Commission  steamer 
AlbatroM^  1891;  one  immature  female  (17516). 

NuTBia  ttiberculata. 

Carapace  with  posterior  two-thirds  very  convex,  densely  set  with  cir- 
cular tubercles,  many  of  which  are  large,  the  si)ace  between  them 
filled  with  smaller  tubercles  or  granules  of  the  same  character;  a  me- 
dian ridge  extends  backward  from  the  frontal  region  to  the  cardiac 
region;  intestinal  region  with  a  convex  ]>osterior  projection  somewhat 
bilobed.  Anterolateral  margin  with  a  slight  convexity  at  the  hepati(*> 
region,  a  broad  lobe  posterior  to  it  followed  by  a  denticle  at  the  lateral 
angle.  Postero-laieral  margin  tuberculate  and  slightly  convex  for  its 
anterior  half,  concave  for  its  posterior  half,  the  intervening  angle 
marked  by  a  denticle.  There  is  also  a  subhepatic  denticle.  Front 
truncate  with  a  narrow  median  notcU.  Male  abdomen  broad,  with  the 
third  to  the  fifth  segments  coalesced;  penultimate  segment  with  a 
Proc.  N.  M.  93 17  Digitized  by  GoOglc 
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short  ai)pre8secl  spine  at  its  proximal  end  pointing  backward.  Inferior 
regions  tuberculat^,  the  tubercles  of  the  abdomen  and  sternum  much 
depressed.  (Jhelipeds  sliort,  stout,  tuberculate;  merus  cylindrical; 
carpus  and  manus  with  a  thin  superior  crest;  fingers  almost  as  long 
as  the  palm,  strongly  deflexed,  tuberculate  at  ba*se,  with  fine  t«eth 
on  the  prehensile  edges,  fitting  closely  together;  da(;tyl  with  a  slight 
crest.  Ambulatory  legs  tuberculate,  except  the  dactyls,  and  hairy; 
dactyls  long,  slender  and  curved. 

Length  of  earapace,  11.8;  greatest  width,  12.5  millimeters. 

Gulf  of  California;  lat.  29°  30'  N.,  long.  112o  40'  W.,  45  fathoms; 
Lieut.-Oommander  H.  E.  Nichols,  U.  S.  Navy,  1880-1882;  one  male, 
dried  (17503). 

Family  DORIPPID.^. 

Ethusa  lata. 

Carapace  about  as  broad  as  long,  covered  with  a  velvety  pubescence, 
interspersed  with  longer,  curled  hairs;  a  fringe  of  long  hair  borders  the 
frontal  margin  and  the  outer  orbital  tooth;  the  cervical  and  cardiaco- 
branchial  sutures  are  well  marked ;  depression  between  the  cardiac  and 
gastric  regions  A^ery  deep  but  short.  Front  four-toothed,  the  median 
teeth  more  widely  and  deeply  separated  from  each  other  than  from  the 
lateral.  External  orbital  t<K>th  large,  triangular,  not  quit/e  so  much' 
advanced  as  the  front.  Eye-stalks  stout.  E^nstome  very  narrow. 
Bases  of  antennules  moderately  developed.  Male  abdomen  five  jointed. 
Chelipeds  in  male  very  unequal,  minutely  pubescent;  merus  subtri- 
gonal;  carpus  in  larger  cheliped  suborbicular,  produced  int/ernally  in 
a  roundetl  lobe;  hand  large,  very  broad,  nuu^h  inflated;  fingers  short 
and  broad,  irregularly  denticulate  on  prehensile  edges.  Carpus  of 
small  chelix)ed  in  males  and  of  both  chelipexls  in  females,  more  elongate; 
hands  small  and  narrow;  fingers  as  long  as  the  palm.  Second  and 
third  pairs  of  legs  very  long,  microscopically  pubcvscent,  dactyli  much 
longer  than  the  penultimate  joints;  fourth  and  fifth  pairs  densely  pu- 
bescent and  hairy,  diujtyli  very  short. 

Length  of  male,  11 ;  width,  11.5;  length  of  second  pair  of  ambulatory 
legs,  about  34;  of  third  pair,  about  14.5  millimeters.  Length  of  female, 
11.8;  width,  12;  length  of  male,  7.2;  width,  7. 

In  the  smallest  specimen,  in  which  the  length  of  the  carapace  is 
greater  than  the  width,  the  median  frontal  lobes  are  more  i>roduc€d 
than  the  lateral,  while  the  op)>osite  is  the  case  in  larger  specimens. 

Gulf  of  California;  U.  S.  Fish  Commission  steamer  Albatross^  1889: 
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Cymopolia  fragilis. 

Carapace  very  broad,  ornamented  with  tiiborcles  as  follows :  two  large 
and  broad  on  the  frontal  region ;  two  small  and  broad  directly  behind 
these;  four  arranged  almost  transversely  across  the  gastric  region  and 
separated  by  the  mesogastric  region,  on  which  there  are  three  in  a  tri- 
angle, and  behind  these  two  granules;  across  the  cardijic  region  there 
is  a  prominent  transverse  ridge  of  four  large  tubercles,  which  is  con- 
tinued on  the  branchial  region  by  an  arcuate  line  of  four  smsiller  ones; 
between  the  penultimate  tubercle  of  this  row  and  the  anterolateral 
margin  there  are  two  small  tubercles;  there  is  a  tubercle  near  the  inner 
angle  of  the  branchial  region,  and  sometimes  another  exterior  to  it; 
also  a  depressed  tubercle  behind  the  orbit;  there  are  two  granules  on 
the  posterior  {>ortion  of  the  cardiac  region ;  the  i)osterior  margin  is  bor- 
dered by  granules.  The  space  between  the  tubercles  is  covered  with 
short  scattered  setie.  Front  four-toothed,  the  median  lobes  produced 
and  near  together,  the  lateral  small.  Supraorbital  margin  with  two 
teeth.  Anteix>-lateral  teeth  five,  inclifding  the  postorbital,  the  last 
two  approximating.  The  inferior  orbital  border  has  two  wide  cuts: 
the  inner  lobe  is  itself  two-lobed,  with  the  outer  lobe  the' larger. 
Sternum  and  abdomen  finely  pubescent;  a  ridge  runs  'on  the  fifth 
sternal  segment  from  the  second  abdominal  segment  to  the  coxaj  of  the 
fourth  pair  of  legs;  terminal  segment  of  abdomen  three-lobed.  Cheli- 
peds  w^eak  in  both  sexes,  pubescent;  carpus  and  manus  obscurely  tu- 
berculate.  Second  and  third  pairs  of  ambulatory  legs  much  exceeding 
the  others,  the  second  the  longer,  more  than  twice  as  long  as  the  width  . 
of  the  carapace;  meral  joints  of  second  and  third  pairs  long,  flattened 
below,  with  two  dentate  ridges  above,  the  margins  also  dentate;  carpal 
joints  with  smooth  ridges;  propodai  joints  with  long  hairs  fringing 
the  margins,  the  hairs  lying  flat  upon  the  joints ;  dactyls  with  hairs  upon 
the  upper  margin.  First  ambulatory  leg  a  little  longer  than  the  width 
of  the  carapace,  slender,  obscurely  ridged ;  fourth  ambulatory  leg  very 
weak,  about  as  long  as  the  carapace. 

Length,  8.5;  width,  12.2;  length  of  first  ambulatory  leg,  about  13;  of 
second,  25.5;  of  fourth,  8  millimeters. 

Off  Lower  California;  U.  S.  Fish  Commission  steamer  Albatross,  X889 : 
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Cymopolia  zonata. 


Carapace  much  narrower  than  in  the  preceding  species,  pubescent  5 
protuberances  arranged  as  in  fragilis  j  but  consisting  not  of  single  tuber- 
cles, but  of  clusters  of  manjr  small  tubercles  or  granules.    Front  four- 
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IoIxhI,  the  median  lobes  rounded  and  inconspicuous,  and  separated  by 
sliallow  notches  from  the  broad  lateral  lobes.  The  upper  margin  of  the 
orbit  bears  two  triangular  teeth;  the  outer  angle  is  sharp  and  much 
produced.  In  addition  there  are  two  a^'ute  anterolateral  teeth  jiro- 
jecting  little  beyond  the  marginal  line,  the  outer  edge  of  the  teeth 
nearly  straight.  The  posterior  margin  of  the  specimen  is  mutilated,  but 
there  can  be  discerned  near  the  m^irgin  a  transverse  line  of  seven  thin 
elongated  tubercles;  the  margin  itself  is  very  minutely  granulate,  and 
between  it  and  the  tubercles  the  surface  is  granulate.  The  lower  or- 
bital border  has  two  fissures  and  the  inner  lobe  is  two-lobed  at  the 
summit.  Basal  autennal  joint  little  advanced.  Sternum  and  abdomen 
finely  pubescent;  a  transverse  ridge  on  the  fifth  sternal  segment;  ab- 
domen of  male  more  tapering  than  in  /ra/^ilu;  margin  of  i>enultiinate 
segment  with  an  obtuse  angle;  terminal  segment  longer  than. broad, 
rounded,  reaching  the  inner  margin  of  the  ischium  of  the  maxillipeds. 
Chelipeds  (the  right  one  only  is  preserved)  weak,  tuberculate,  pubes- 
cent; carpus  armed  with  many  irregular  8harx)-edged  tubercles;  hand 
broader  than  in  fragilu^  tubercles  arranged  longitudinally,  the  two 
rows  on  the  upjier  surface  the  largest.  Ambulatory  legs  of  moderate 
length;  first  three  pairs  with  a  prominent  tooth  at  the  upper  distal  end 
of  the  meral  joint;  second  and  third  pairs  with  a  tooth  near  the  upper 
distal  end  of  the  carpal  joint;  the  meral  ridges  Jire  formed  by  spiny 
tubercles;  the  carpal  ridges  are  thin,  prominent,  and  finely  denticulate. 

The  sx)ecimen  in  alcohol  is  dark  colored  and  mottled,  and  the  legs 
have  broad,  trjinsverse  bands  of  dark  and  light. 

Length,  9;  width,  10.5;  length  of  first  ambulatory  leg,  about  11;  of 
second,  18;  of  fourth,  about  7.5  millimeters. 

Gulf  of  California,  lat.  24^  51'  N.,  long.  llQo  39'  W.,  40  fathoms,  sand, 
broken  shells,  temperature  64°,  station  2998;  U.  S.  Fish  Commission 
steamer  Albatross,  1889;  one  male  (17484). 
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NOTES  ON  SOME   FOSSIL   PLANTS  FROM  THE  TRINITY  DIVISION 
OP  THE  COMANCHE  SERIES  OF  TEXAS. 

BY 

William  Morris  Fontaine. 
(With  Plates  xxxvi-XLiii.) 

The  fossil  plants  wliose  descriptiou  form  the  subject  of  this  paper 
were  collected  by  their  discoverer,  Mr.  J.  W.  Harvey,  of  Glen  Rose, 
Texas.  They  occur  in  the  bed  of  the  l^aluxy  River,  two  miles  above  Glen 
T^se.  The  material  containing  the  fossils  is  a  pretty  firm  limestone, 
quite  free  from  sand  and  clay,  and  light  gray  in  color,  which  was  evi- 
dently a  deposit  formed  at  a  considerable  distance  from  the  shore. 
This  necessitated  a  prolonged  immersion  of  the  plant  remains  in  water 
and  their  transport'ation  over  long  distances.  This  conclusion,  drawn 
from  the  nature  of  the  sediment,  is  confirmed  by  the  condition  and 
character  of  the  plant  fossils.  They  are  very  fragmentary,  and  con- 
sist chiefly  of  types  that  can  withstand  maceration.  The  fact  that  the 
plant  remains  probably  did  not  obtain  speedy  entombment  in  sedi- 
ments must  be  taken  into  consideration  in  determining  the  probable 
character  of  the  flora  of  the  Trinity  epoch,  for  the  absence  of  certain 
types  may  be  siccounted  for  by  the  conditions  attending  the  fossiliza- 
tion  of  vegetation. 

The  limestone  is  without  minor  structure  planes  and  cleavage.  It 
breaks  in  any  direction,  and  this  fact  makes  it  diflficult  to  work  out,  * 
without  additional  comminution,  the  fragments  ])reserved.  An  addi- 
tional diflBculty  in  securing  identifiable  specimens  is  caused  by  the  fact 
that  the  vegetable  matter  of  the  fossils  in  many  cases  peals  off  from 
the  stone,  leaving  an  imprint  that  does  not  Jilways  give  the. true  char- 
acter of  the  relic. 

Most  of  the  fossils  are  in  the  form  of  small  fragments.  Cones  of 
c(>nifers  and  bits  of  twigs  of  the  same  much  i)redominate.  The  twigs 
have  usually  thick  leathery  leaves  and  a  dense  durable  epidermis. 
ThCvSe  fleets  indicate  that  the  plants  and  parts  of  plants  that  can  with- 
stand long  drifting  are  predominant,  because  more  perishable  forms 
were  destroyed  in  transportation.  C(mifers  of  certain  types  are  most 
common,  probably  because,  under  the  existing  conditions,  they  w^ere 
be^st  fitted  for  preservation,  and  not  because  they  were  most  common 
in  the  flora.    Plants  fossilized  after  being  drifted  h>ng  distances  can 
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never  give  so  correct  an  idea  of  the  flora  of  the  time  as  those  that  are 
entombed  where  they  fell.  It  is  greatly  to  be  desired  that  neiir-shore 
formations  of  the  epoch  now  in  question  containing  fossil  plants  may 
be  discovered.  In  that  case  the  absence  of  types  in  the  fossils  would 
more  probably  indicate  their  absence  in  the  flora. 

While  the  conditions  under  which  they  were  preserved  indicate  that 
the  Glen  Rose  fossils  probably  give  us  a  very  imperfect  idea  of  the 
flora  of  the  time,  the  amount  of  material  obtained  is  not  large  enough 
to  give  us  much  (confidence  in  any  negative  conclusions  concerning  the 
character  of  the  Trinity  flora.  To  this  must  be  added  the  fiMct  that  the 
plants  are  obtained  from  a  single  very  small  area  in  all  the  vast  ex- 
pause  of  the  Trinity  beds.  The  collection  was  contained  in  five  quite 
small  boxes.  The  greater  jiart  of  the  niaterial  is  in  the  form  of  dupli- 
cates of  a  few  types,  and  this  shows  that  Mr.  Harvey  obtained  as  full 
a  rejiresentation  as  was  possible  of  the  forms  found  at  the  lo<iality. 

Prof.  Robert  T.  Hill,  of  the  U.  S.  Geological  Survey,  established  the 
subdivisions  of  the  Lower  Cretaceous  of  Texas  now  generally  accepted, 
after  dettTmining  the  true  order  of  succession  of  the  formations  of  that 
great  state*.  He  gives  for  the  Lower  Cretaceous  the  following  groupings, 
the  Comanche  series  forming  the  base  of  the  Cretaceous : 


Comanche  Series. 


( 10.  Denison  be<l8. 
III.  WiMhita  DiviHion.        < 


9.  Fort  Worth  beds. 
8.  Duck  Creek  beds. 
7.  Schloeiibaehia  beds. 


II.  Comanche      Peak      or  [  «"  ^"Pf^'J^^'^'Ji^^"^^ 


ion. 


3.  Paloxy  sauds. 

f    rp  -^.x^  Tki.,-  •  „  S    2.  Glmi  Rose  or  alteruutinir  beds. 

I.  Tnnity  Division,  |    ^    j^^^^j  ^^.j^^j^^  ^.^^,^^^         ^ 

In  a  letter  to  the  writer,  Prof.  Hill  states  that  the  (xlen  Rose  fossil 
plants  occur  in  a  lenticular  mass  of  fine  sediment,  in  a  chalky  lime 
mass  full  of  marine  fossils,  about  250  feet  above  the  bottom  of  the 
Trinity.  Division.  According  to  him,  there  is  no  break  between  the 
basal  Trinity  sands  and  the  Glen  Rose  beds.  The  latter  represent  de- 
posits laid  down  in  deeper  waters  farther  from  land.  The  Trinity  ba- 
sal sands  .were  formed  as  the  sea  advanced  from  its  present  outline 
across  the  whole  state  of  Texas. 

Attention  may  here  be  called  to  the  similarit}^  in  the  conditions  at- 
tending the  formation  of  the  Trinity  beds  and  the  Potomac  beds,  as 
found  in  Virginia,  which  latter  hold  a  fossil  flora  nearly  allied,  in  its 
older  elements,  to  that  of  the  Trinity.  The  Potomac  beds  of  Yirginia 
(the  lower  Potomac)  contain  the  fossil  plants  in  lenticular  beds  of  clay 
which  lie  in  the  sauds  and  other  coarse  materials,  the  clay  beds  repre- 
senting eddies  in  the  unquiet  waters.  The  Virginia  Potomac  »ands 
and  gravels  were  laid  down  in  shallow  shore  waters,  in-  a  progressing 
subsidence.  But  in  the  case  of  the  Virginia  beds  we  have  no  evidence 
that  the  subsidence  was  sufficient  to  produce  limestone. 
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DESCRIPTION  OF  THE  SPECIES. 

BQUlSETACBm, 

EqiiiBetum  tezenee  sp.  nov. 

PL  XXXVI,  Fig.  1. 

Stems  small, 3  to  4  millimeters  in  diameter.  Average  length  of  inter- 
uodes,  1  centimeter.  Sheath  swollen,  average  length,  5  millimeters. 
Character  of  teeth  not  certainly  made  out,  but  apparently  they  are 
narrow  and  about  twelve  in  number.  This  Equisetum  is  much  like 
K  Burchardtif  Dunker,  of  the  European  Wealdeu,  and  resembles  also 
E,  virginicunij  of  the  Potomac  formation,  but  it  seems  to  have  been 
somewhat  larger  than  the  latter.  It  belongs  to  the  type  of  Equiseta 
with  small  stems  and  swollen  sheaths  that  is  characteristic  of  the  Lower 
Cretaceous,  These  three  plants,  U.  Burchardtij  E.  virginicum^  and  E. 
texensej  are  all  closely  allied  and  are,  perhaps,  somewhat  varying  types 
of  the  same  si)ecies. 

Only  one  specimen  was  found  that  showed  the  sheaths,  and  in  this 
case  the  i)reservation  was  not  perfect  enough  to  make  fully  known  the 
shape  of  the  teeth.  There  are,  however,  several  imprints  which  ap- 
pear to  have  been  made  by  portions  of  the  stem  of  this  plant.  The 
tumid  character  of  the  sheaths,  however,  is  well  displayed  in  the  more 
perfect  specimen.  The  considerable  length  of  this  stem,  its  rigid  na- 
ture, and  the  appearance  of  the  sheaths,  remind  one  of  Casuarina. 

FERNS. 

One  of  the  most  peculiar  features  of  the  flora  collected  at  Glen 
Rose  is  the  almost  total  absence  of  ferns.  Generally  in  any  collection 
of  older  Cretaceous  fossils  ferns  are  among  the  most  abundant  forms.  As 
these  Texas  fossils  are  preserved  in  sediment  accumulated  during  a 
progressing  subsidence,  we  would  expect  them  to  show  a  large  propor- 
tion of  ferns.  -  This,  however,  is  not  the  case.  Only  a  single  imprint, 
with  its  reverse,  was  found  belonging  to  this  group,  and  this  is  the  tip 
of  a  pinna  or  pinnule,  which  is  too  small  to  permit  the  character  of  the 
plant  to  be  made  out. 

Sphenopteria  valdensia  Heer  7 
PI.  xxxvi,  Fig.  2. 

A  small  specimen  was  found  of  a  fern  of  Wealden  type,  closely  allied 
to,  if  not  identical  with,  8.  valdensis^  described  by  Heer  .from  the 
Wealden  of  Portugal.  The  specimen  is  too  small  to  permit  the  posi- 
tive determination  of  the  plant.  The  fragment  seems  to  belong  to  the 
terminal  portion  of  an  ultimate  pinna.  As  this  portion  of  a  fern  often 
differs  much  from  parts  lower  down  on  the  pinna,  it  is  of  no  value  to 
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determme  character.  The  pinnules  or  laciniaB  have  the  narrow  elongate 
shape,  the  oblique  insertion,  and  the  firm  consistency  given  for  S. 
valdensis.  The  nerves  were  not  distinctly  seen,  but  appear  to  be  single 
in  each  lacinia  or  pinnule,  as  in  the  plant  from  Portugal.  Heer*  iden- 
tifies his  plant  with  8,  Jttgleri,  Ettings,  and  with  Jeanpaulia  nervosa 
Dunk.,  of  the  Wealden  of  Hanover.  This  type  of  fern  seems  to  have 
been  a  common  one  in  the  Wealden  of  Europe. 

CYCADS. 

The  cycads,  although  not  very  abundant  in  the  Glen  Rose  fossils, 
stand  next  to  the  conifers.  They  are  in  a  very  fragmentary  condition, 
but  still  suffice  to  enable  one  to  determine,  in  a  number  of  cases,  the 
character  of  the  plant  with  some  certainty.  Foituuately  the  character 
of  some  of  these  forms  is  so  marked  that  they  are  readily  identified. 

Dioonites  Buchianus,  var.  rarinetvis  var.  nov. 
PI.  xxxvi,  Figs.  3,4. 

This  i)lant  agrees  in  all  respects,  except  the  nerves,  with  the  typical 
JHoonUes  Buchtanm.  it  has  the  same  thick  durable  epidermis,  the  same 
shape,  dimensions,  and  mode  of  insertion  of  the  leaflets,  and  the  same 
character  of  stem.  The  nerves  are  stronger,  fewer  in  number,  and 
more  remote  than  in  the  typical  form  so  common  in  the  Potomac  of 
Virginia.  They  fork  near  the  base  of  the  leaflets,  but  have  the  ulti- 
mate branches  only  five  to  seven  in  number.  Fig.  3  gives  a  portion  of 
a  leaf  of  medium  size  and  shows  the  insertions  of  leaflets.  Fig.  4  repre- 
sents a  terminal  portion  of  a  leaflet  of  large  size  showing  the  nerves. 
A  considerable  niunber  (five  to  six)  of  specimens  of  this  plant,  were 
found,  and  if  we  may  judge  from  this,  it  was  one  of  the  more  common 
cycads  of  the  Glen  Rose  region. 

Dioonites  Buchianus  Schimper. 
PI.  xxxvi,  Fig,  5. 

This  plant,  first  found  in  the  Carpathian  Urgonian  beds  of  Grodischt, 
and  later  seen  to  be  distributed  in  great  abundance  in  the  Potomac 
strata  of  Virginin,  was  without  doubt  present  hi  the  Texas  Trinity  flora. 
It  is,  however,  quite  rare  in  the  typical  form  as  a  fossil  in  the  Glen  Rose 
strata.  At  least  two  well  characterized  specimens  of  it,  diftering  in  no 
respect  from  the  Virginia  fossils,  have  been  obtained.  The  specimens 
show  the  usual  fine  closely- placed  nerves  of  the  true  i>.  Buchianuitj 
covered  with  a  firm  durable  epidermis.  As  I  have  endeavored  in  pre- 
vious statements  to  show,  no  conclusion  can  be  safely  drawn  from  the 
rarity  of  the  fossils  as  to  the  relative  abundance  of  the  form  in  the 
Trinity  flora. 

*  *' Flore  fossile  dii  Portugal,"  p.  U,  Pi.  xv,  Figs.  9-14. 
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Dioonites  Bucbianua,  var.  anfftiBtifoliuB  Font. 
PI.  XXXVI,  Fig.  6. 

In  the  Potomac  strata  of  Virginia  a  Dioonites  was  found  with  leaflets 
much  narrower  than  the  normal  form.  As  it  did  not  graduate  into  the 
normal  D.  Buchianus,  and  apparently  was  not  an  accidentally  narrowed 
fonn  of  that  species,  the  writer  in  Monograph  xv  of  the  publications  of 
the  U.  S.  Geological  Survey,  Part  i,  text,  p.  185,  proposed  to  consider 
it  a  variety.  This  narrow  form  is  present  in  the  Texas  region,  as  is  shown 
in  one  well  characterized  specimen.  This  specimen  shows  leaflets 
exactly  like  those  of  the  Virginia  Potomac. 

DiooniteB  Dunkerianus  (Gopp.)  Miquel. 
PI.  XXXVI,  Fig.  12;  PI.  xxxvii,  Fig.  1. 

Leaves  large;  midrib  very  strong;  leaflets  spreading,  closely  placed, 
somewhat  thickened  at  base,  slightly  and  gradually  narrowed  toward 
their  bases;  attached  to  the  sides  of  the  midrib,  as  in  D.  BuchianuSy 
with  a  slightly  protracted  and  decurrent  base,  narrowly  linear  in  shai)e, 
obtuse  to  subacute  at  the  tips,  very  thick  and  leathery  in  substance, 
with  a  firm  durable  epidermis,  attaining  apparently  maximum  length 
of  15  centimeters  and  a  width  of  2  to  3  millimeters;  nerves  obscure, 
apparently  five  to  six  in  number,  very  slender,  and  immersed  in  the 
thick  leaf- substance. 

Several  fairly  Avell  preserved  specimens  of  this  noteworthy  plant  were 
obtained.  They  apparently  belong  to  the  middle  and  upper  portions 
of  the  leaf,  and  the  basiU  <and  terminal  |)ortions  were  not  seen.  The 
specimens  are  somewhat  distorted,  so  that  the  angle  made  by  the  leaf 
lets  with  the  midrib  can  not  certainly  be  made  out.  They  seem  to  go 
off  at  an  angle  of  about  45  degrees. 

This  plant  agrees  so  well  with  D.  DunJcerianus  (Gopp.)  Miquel,  from 
the  Wealden  of  Hanover,  that  it  can  not  be  separated  from  it.  It  clearly 
belongs  to  the  same  genus  with  I).  Buchianus^  wherever  that  may  be 
placed,  but  is  decidedly  distinct  from  it.  Schenk,  in  describing*  A 
DunkerianuSj  gives  the  length  of  the  leaflets  as  4  to  4J  centimeters. 
I  do  not  understand  how  he  obtained  these  dimensions,  for  on  PI.  xv, 
Fig.  1,  of  the  same  work  he  gives  a  figure  of  this  plant  which  shows 
leaflets  7  centimeters  long  with  the  entire  length  not  preserved.  That 
they  were  considerably  longer  is  shown  by  the  fact  that  a  leaflet  7  ecu 
timeters  long,  with  the  end  broken  off*,  shows  no  diminution  in  width. 
Scheuk's  figure  represents  the  leaflets  as  they  are  shown  in  the  Texas 
plant.  Fig.  1,  PI.  xxxvii  of  this  paper,  gives  a  portion  of  a  large  leaf 
with  the  leaflets  of  only  one  side  preserved.  All  of  the  width  of  the 
midrib  is  not  preserved,  but  its  great  size  is  indicated  in  the  specimen. 
PI.  XXXVI,  Fig.  12,  gives  a  specimen  with  a  smaller  midrib,  showing  its 

*  "  Die  Fossile  Flora  der  Nordwestdeutscbcn  Wealden  formation/'  pp.  30, 31. 
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entire  width.  In  this  latter  si)ecimen  a  number  of  the  leaflets  attached 
to  the  right-hand  side  of  the  midrib  are  doubled  over  to  the  left-hand 
side,  so  that  with  casual  inspection  they  might  give  an  erroneous  idea 
of  their  mode  of  insertion.  The  texture  of  the  plant  figured  by  Schenk 
seems  to  have  been  similar  to  that  of  the  Texas  form,  lor  both  show  a 
wrinkling  at  right  angles  with  the  length  of  the  leaflets,  due  to  shrink- 
ing in  drying. 

It  is  very  difficult  to  see  the  nerves,  as  they  appear  to  be  very  slender 
and  are  immersed  in  the  leaf-substance.  The  contraction  i^roduced  in 
the  fleshy  leaflets  gives  sometimes  deceptive  forms.  In  some  cases  two 
longitudinal  folds,  near  the  center  of  the  leaflets,  appear  as  strong 
nerves,  and  sometimes  the  space  between  them  takes  on  the  api>earauce 
of  a  strong  single  nerve,  giving  the  plant  the  appearance  of  a  Cycadites. 
At  first  I  was  led  to  think  that  the  plant  belonged  to  this  genus.  I  am 
not  then  surprised  that  Dunker*  described  a  form  of  this  plant  as  Cyca- 
dites MorriatanuH,  Schenk  correctly  unites  it  with  i).  Dunkerianus, 
notwithstanding  the  fact  that  Dunker's  figure  represents  the  leaflets  as 
nearly  8  centimeters  long  with  the  ends  not  preserved. 

Podozamitea  acutifoliuB  Font,  f 
PI.  XXXVI,  Fig.  7. 

Only  a  single  specimen  w^as  found  of  a  plant  that  may  be  identical 
with  Podozamites  acutifolim  Font.,  of  the  Potomac  formation.  This  is 
represented  in  PL  xxxvi,  Fig.  7.  It  is  the  basal  portion  of  a  small  leaflet, 
narrowing  to  a  pedicel  at  base.  It  has  quite  fine  nerves  that  fork  to- 
wards the  base,  the  branches  becoming  parallel.  The  size  of  the  leaf- 
let and  its  shape  towards  the  base  agree  quite  well  with  the  Potomac 
plant,!  but  of  course  the  specimen  does  not  permit  positive  identifica- 
tion. 

It  should  be  stated  that  both  the  species  here  given  as  Podozamites 
may  belong  to  the  genus  Nageiopsis  as  determined  by  the  writer  J  from 
the  Potomac  flora.  There  are  no  characters  in  the  basal  portions  of 
single  detached  leaflets  that  will  distinguish  the  two  genera.  The  tips 
of  detached  leaflets,  however,  show  distinctions,  for  in  Podozamites 
the  nerves  towards  the  ends  of  the  leaflets  converge  and  unite  more  or" 
less,  while  in  Nageiopsis  they  continue  parallel  but  are  usually  more 
closely  placed  towards  the  tips. 

With  reference  to  the  genus  Nageiopsis,  it  may  be  stated  that  when 
its  determination  was  made  from  the  study  of  the  abundant  material 
obtained  from  the  Potomac  beds  of  Virginia,  the  writer  had  not  been 
able  to  see  specimens  of  the  leaves  of  the  Nageia  section  of  Podocar 


*  "Moiiograpbie  der  Norddeiitschea  Wealdeiibilduug."  p.  16.     PI.  vii,  Fig.  1. 
t Monograph  xv,  U.  8.  Geological  Survey,  Part  i,  text,  p.  181;  Part  ii.  plates,  PI. 
Lxxxv,  Fig.  10. 

top.  cit.,  Part  i,  text,  p.  194-195. 
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pus.  Descrii>tioiis  of  the  leaves  were  relied  upon.  Since  that,  owing 
to  the  kindness  of  a  friend  residing  in  Japan,  both  the  leaves  and  fruit 
of  forms  of  Nageia  have  been  procured.  The  leaflets  in  every  respect 
are  identical  with  those  of  Nageiopsis,  while  the  nut-like  fruits  closely 
resemble  some  of  the  smooth,  rounded  forms  described  in  Mmiograph 
XV,  as  Cycadeosi>ermura.  It  will  be  noted  that  similar  fruits  are 
found  in  the  Glen  Eose  fossils. 

Podozamites  specieB? 

PI.  XXX VI,  Fig.  8. 

A  single  specimen  of  the  basal  portion  of  a  leaflet  was  found  among 
the  Glen  Rose  fossils,  which  seems  to  be  a  Podozamites.  The  leaflet 
narrow^s  to  the  base,  as  if  to  form  a  pedicel.  The  nerves  are  strong, 
fork  near  the  base,  then  become  parallel.  They  are  rather  remote,  and 
may  belong  to  a  form  like  P.  distantinervis  of  the  Potomac  of  Virginia, 
but  the  leaflets  are  much  smaller  than  any  shown  by  that  si)ecies. 

ZamiteB  teniiinervia  Font. 

PI.  XXXVII,  FigH.  3,  4;  PI.  xxxviii.  Figs.  1,  2. 

A  considerable  number  of  specimens  were  found  of  a  cycad  not  to 
be  distinguished  from  Zamites  tenu'mervis  Font,  of  the  Potomac  of  Vir- 
ginia. This  is  by  far  the  most  common  cycad  in  the  Glen  Rose  fossils, 
and  it  is  noteworthy  that  it  is  decidedly  the  most  common  Zamites  in 
the  Potomac  flora.  As  is  the  case  with  the  Potomac  fossils,  the  leaflets 
are  found  detached,  showing  that  tliey  were  easily  separated  from  the 
stem,  leaving  a  base  with  a  sinus.  The  only  diflference  between  the 
Texas  and  Virginia  forms  is  f<mnd  in  the  fact  that  some  of  the  Texas 
leaflets  show  nerves  rather  more  remotel}^  placed  than  those  seen  in 
any  of  the  Potomac  forms.  The  curving  shape,  found  in  some  of  the 
Potomac  fossils  may , be  seen  in  some  of  the  Glen  Rose  forms  also. 
Fig.  4,  PI.  XXXVII,  may  be  compared  with  Fig.  1,  PI.  lxx  of  Monograph 
XV  of  the  United  States  Geological  Survey.  PI.  xxx  vii,  Fig^  3,  of  this 
paper  gives  the  end  of  a  leaflet ;  Fig.  2  shows  a  portion  of  one  of  the  broad- 
est leaflets,  and  Fig.  1,  PI.  xxxviii,  represents  jmrtions  of  three  leaflets 
that  were  apparently  attached  to  the  same  stem.  This  plant  is  pretty 
well  characterized,  and  as  it  seems  to  have  been  well  established  m  the 
Trinity  flora  it  is  important  as  showing  a  resemb^mce  between  that 
and  the  Potomac  flora. 

CONIFERS. 

Conifers  are,  as  stated  before,  predominant  forms  in  the  Glen  Rose 
fossils.  They  predominate  in  the  number  of  species,  and  especially  m 
the  parts  of  certain  forms  capable  of  withstanding  long  immersion  in 
water.  The  twigs  of  such  plants  as  Frenelopsis,  covered  with  a-dense 
epidermis,  and  those  of  Brachyphyllum,  protected  by  their  imbricated 
dense  leaves,   the  compact   cones  of  Pagiophyllum,  and  the  thick 
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leathery  leaves  of  Sequoia  pagiophylloides  are  by  far  the  most  common 
fossils.  The  more  fragile  forms,  like  Sphenolepidium,  Laricopsis,  etc., 
are  significant  by  their  rarity.  Owing  to  the  fact  that  the  parts  of  the 
plants  were  probably  not  covered  with  sediment  as  they  fell,  it  is 
impossible  to  determine  from  the  relative  abundance  of  the  fossils  any- 
thing concerning  the  numerical  relations  of  the  plants  in  the  flora. 

AbietiteB  Linkii  (Roem.)  Duuk. 

PI.  XXXVII,  Fig.  2. 

The  Glen  Rose  fossils  furnish  two  or  three  specimens  of  a  conifer  that 
agrees  closely  with  Abietites  JAnkii  as  described  jind  figured  by  Schenk.* 
Scheuk's  figures  represent  detached  leaves,  but  the  Texas  fossil  is  the 
end  of  an  ultimate  twig  with  several  leaves  attached.  The  exact  mode 
of  attachment  of  the  leaves  is  not  shown,  but  they,  unlike  the  Cepha- 
lotaxopsis  of  the  Potomac,  a  tyj^  somewhat  similar  to  this,  are  scat- 
tered around  the  stem  and  taper  gnidually  to  their  bases.  The  leaves 
are  very  rigid,  coriaceous,  linear  in  form,  with  obtuse  tips.  Only  one 
good  tip  was  seen,  and  the  emarginate  feature  mentioned  by  Schenk 
was  not  observed.  The  midrib  is  single  and  strong.  It  is  quite  rare 
among  the  Glen  Rose  fossils. 

LaricopsiB  longifolia  Font. 
PI.  xxxvi,  Fig.  9. 

A  very  distinctly  defined  imprint  of  a  small  cylindrical  stem  was 
found  among  the  Glen  Rose  fossils.  It  has  a  distinct  pitting,  with  small 
depressions  that  appear  to  be  th^  scars  of  fallen  leaves  or  leaf  bundles. 
Attached  to  the  stem  which  is  proportionally  very  large,  are  the  bases 
of  several  very  narrow  leaves.  The  leaves  appear  to  have  been  thread- 
like. The  stem  and  the  leaves  are  exactly  like  some  of  those  of  Lari- 
copsis  longifolia^  described  by  the  writer  from  the  Potomac  of  Virginia.! 
All  the  characters  agree  so  well  with  those  of  the  Potomac  plant  that, 
althougli  the  amount  of  the  material  is  very  small,  I  have  no  hesitation 
in  regarding  this  Texas  fossil  as  L.  longifolia. 

The  nerves  of  the  leaves  coukl  not  be  made  out  in  the  Glen  Rose 
specimen,  but  there  is  nothing  to  indicate  that  they  are  not  single  in 
each  leaf,  as  in  the  Potomac  fossil. 

Sphenolepidium  Stembergianum,  var.  densifoUum  Font. 

PI.  xxxvi,  Fig.  10. 

Several  specimens  of  a  conifer  were  found  -that  appear  to  be  identi- 
fied with  Sphenolepidium  Sternhergianum^  var.  de^mfolium.  This  vari- 
ety was  determined  by  the  writer  from  the  Potomac  of  Virginia. 


*  "  FosBile  Flora  der  Nordwcstdentsclieii  Wealdeuforniatiou,"  pp.  39,  40.  PI.  xix, 
Figs.  1-5. 

t  Monograph  xv,  IT.  8.  Geofogioal  Survey,  Part  i,  text,  p.  233.  Compare  of  the 
same  work,  Part  ii,  plates,  PI.  clxviii.  Fig.  5. 
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The  leaves  of  the  Glen  Koi$e  plant,  especially  the  lateral  ones,  are 
iiarrow,  acicular,  and  incarved,  all  closely  crowded.  The  Texas  plants 
agree  exactly  with  some  of  the  Virgfinia  forms,*  resembling  most  those 
with  the  most  delicate  -asd  crowded  leaves.  Some  of  the  si>eciraens 
show  undeveloped  leafy  buds,  as  may  be  seen  in  some  of  the  Virginia 
forms.t  The  specimens  are  few,  probably  bectause  the  parts  of  this 
plant  could  not  withstand  long  immersion  in  water  and  transportation 
to  a  distance. 

Pinus  HpecieHf 

PI.  XXXVI,  Fig.  11. 

The  collection  of  fossils  from  Glen  Rose  contiiins  a  few  scattered, 
linear,  one-nerved  leaves,  such  as  are  shown  in  PI.  xxxvi,  Fig.  11.  They 
are  more  attached,  and  are  always  so  broken  that  only  short  bits  are 
visible,  which  never  show  the  tips  of  the  leaves.  They  have  a  width 
of  about  IJ  millimeters,  and  the  longest  specimens  have  a  length  of 
about  3  centimeters.  Their  deciduous  character,  narrow,  rigid  form, 
with  only  one  nerve,  indicate  that  they  are  a  species  of  Pinus  which 
can  not  be  at  present  more  accurately  determined. 

BrachyphyUum  tejcense  sp.  nov. 
PL  xxxviii,  Figs.  .3-6;  PL  xxxix,  Figs.  1,  la. 

Trees  or  shrubs  with  alternate  and  penultimate  branches  in  one 
plane,  spreading  rather  widely.  The  ultimate  branches  are  usually 
formed  by  the  dichotomous  forking,  at  considerable  intervals,  of  the 
penultimate  ones,  but  they  are  sometimes  sparsely  distributed  alter- 
nately towards  the  terminations  of  the  latter.  The  ultimate  branches 
are  short,  stout,  cylindrical  in  form,  obtuse,  not  tapered  towards  their 
tips.  All  the  branches  were  covered  with  closely  imbricated,  leathery, 
thick,  scale-like  leaves,  which  had  a  dense,  very  durable  epidermis 
that  in  its  present  condition  looks  like  enamel.  The  leaves  vary  a  little 
In  shape  with  age.  The  young  leaves  are  broadly  elliptical,  the  older 
ones  broadly  rhombic,  less  commonly  more  or  less  rounded.  Nearly 
all  the  leaves  had  their  ends  prolonged  into  the  form  of  a  subacute, 
lancet-shaped  tip,  which  is  usually  incurved  in  the  lateral  leaves. 
They  are  strongly  keeled  towards  their  ends,  and  the"  keel  runs  back  in 
the  body  of  the  leaf  some  distance,  but  does  not  pass  to  its  base.  The 
leaves  are  often  decussate,  in  four  rows,  but  are  sometimes  spirally 
arranged.  • 

The  probable  cones  are  narrowly  oval  to  oblong,  al>out  1  centimeter 


*  Compare  Monograph  xv,  U.  S.  Geological  Survey,  Part  ii,  plates,  PL  cxxxi, 
Pig.  3. 
\  JHdj  PL  CXXXi,  Fig.  1. 
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in  thickness  and  2J  centimeters  in  length.  The  character  of  the  scales 
of  the  cone  was  not  made  out.  The  probable  staminate  aments  are 
oblong  to  cylindrical  in  form,  covered  with  clogiely  a[)pre8se<l  and  im 
bricated  scales  that  are  elliptical  in  shape  and  have  at  their  ends  acute 
prolongations  that  are  about  half  as  long  as  the  body  of  the  scale.  These 
aments  are  about  1«{  millimeters  long  and  3  millimeters  thick. 

Numerous  specimens  of  this  not<nvorthy  plant  occur,  and  it  was 
clearly  very  common  in  the  Trinity  flora.  Unfortunately  the  thick 
coriaceous  leaves  have  a  great  tendency  to  peel  off  from  the  stone,  and 
hence  si>ecimens  handled  without  great  care  are  easily  spoiled. 

PI.  xxxvui,  Fig.  5,  gives  a  iK)rtion  of  what  was  a  branch  of  consider- 
able size.  It  shows  what  seems  t<o  have  been  common  in  the  plant,  viz., 
the  tendency  of  the  twigs  to  diverge  at  first  widely  from  the  stems  which 
give  them  off,  and  then  to  curve  upwards  toward  the  ends  of  the  main 
branches.  This  figure  shows  also  the  dichotomous  mode  of  division  of 
the  branches,  which  seems  to  have  been  the  most  common. 

PJ.  xxxix.  Fig.  1,  represents  the  end  of  a  compound  branch  that  is 
much  smaller  than  that  given  in  Fig.  5,  which  is  the  middle  i)ortion  of 
the  branch. 

In  PI.  xxxix,  Fig.  1,  the  arrangement  of  the  ultimate  twigs  in  an  alter- 
nate manner,  a  less  common  mode,  is  seen.  Some  of  the  ultimate  twigs 
in  this  specimen  were  broken  off*,  so  that  the  ultimate  grouping  is  not 
fully  shown.  The  only  cone  found  which  can  with  probability  be  re- 
ferred to  this  Brachyphyllum  is  that  given  in  Fig.  3,  PL  ill.  As  the 
stone  in  splitting  carried  otf  the  upper  surface  of  this  cone  the  character 
of  the  scales  was  not  made  out,  while  its  dimensions  and  shape  are  well 
disclosed.  The  scales  seem  to  have  been  rather  thick  toward  their  free 
ends,  weilge-shaped  towards  their  base,  and  to  have  overlapped  one 
another. 

The  small  anient  represented  in  PI.  xxxviii,  Fig.  4,  most  probably  be. 
longs  to  this  Brachyphyllum,  being  the  staminate  ament.  The  shape 
of  its  scales  agrees  well  with  those  figured  by  8aj)orta*  for  B,  graciUj 
but  the  ament  from  Texas  is  more  slender  or  cylindrical  in  shape. 

This  plant  is  most  probably  anew  species.  It  is  probably  nearer 
B.  Moreauannm  Brongn.,  than  any  previously  described  species,  but 
differs  from  this  in  the  greater  uniformity  in  the  shape  of  the  leaves, 
and  in  the  constant  absence  of  any  manimillary  prominence  on  their 
backs  as  well  as  in  the  more  decided  development  of  a  lancet  8hai>ed  tip. 

It  is  quite  different  from  B,  crassicaule  Font.,  of  the  Virginia  Poto- 
mac t  in  showing  a  more  sparse  dichotomous  branching,  in  the  distinct 
keel,  in  the  denser  epidermis  of  the  leaves,  and  in  their  i)rolongation 
at  their  tijis. 

*Palrontologie  Fran^aise.     rianU>8  Juraseiqnes,  Tome  ill ;  atla«,  PI.  XLUl,  Fig.  7. 
fMonograph  xv,  U.  S.  Geological  Survey,  Part  i,  text,  p.  221. 
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18^  BAT. 

PI.  XXXIX,  Fiss.  2-11. 

Tree  or  Rhmb,  with  the  penaltunate  aiul  ultimate  twijir^  which 
alone  were  seen,  ri^d,  cylindrieaK  and  quite  thick.  The  It^vcs  are 
slightly  imbricate*!,  or  overlap  by  their  tips«  which  are  thin  and  });inii' 
ment-like,  while  their  ba^^s  are  considerably  thickcnciL  They  are 
closely  appressed  to  the  sarfat^e  of  the  twigs,  and  show  no  keel  or 
prc»minence  of  any  kind.  They  vary  ninch  in  sha}>e.  Wing  bnvadly  tri- 
angular or  broadly  elliptical,  sometimes  rounded  8ulM|uad ri la t em  1.  All 
are  very  obtuse  and  rounded  at  their  tips,  and  have  their  greatest  di- 
mensions transverse  to  the  axis  of  the  twig.  The  epidermis  is  thin> 
but  apparently  quite  durable,  and  the  outer  surface  of  the  leaves  is 
marked  by  lines  of  pits  which  are  distinctly  vivsible  to  the  unassivshni 
eye,  the  lines  converging  toward  the  tips  of  the  leaves,  and  Wing  ap- 
proximately parallel  to  their  margins.  These  imprints  are  oxa<*tly  like 
those  seen  on  the  epidermis  of  Frenelopsis,  which  is  strikingly  like 
that  of  the  plant  now  in  question.  The  cones,  single  or  in  pairs,  at 
the  end  of  short,  very  stout  ultimate  branches,  are  small  and  globular  in 
form,  the  largest  seen  being  about  15""  in  diameter,  and  the  smallest 
8"".  The  cone-bearing  branches  have,  next  under  the  cones,  leaves 
of  different  character  from  the  normal  one^.  They  resemble  mhcli  ab 
breviated  points  of  Frenelopais  varians.  They  vary  in  shape  fnmi  th<^ 
normal  kinds  to  those  in  which  the  edges  of  the  leaves  appear  as  trans- 
verse lines  more  or  less  convex  upwards,  and  concave  downward,  only 
one  rank  of  leaves  appearing  on  the  anterior  surface  of  tlie  stem. 

The  scales  of  the  cones  are  closely  appressed,  small,  numerous, 
spirally  arranged,  thickened  at  the  free  ends,  prolonged  into  an  incurv- 
ing spiny  beak  like  that  of  Araucaria.  The  beak  being  removc*d 
leaves  a  scar  not  unlike  that  of  Araucaria,  being  a  rhombic-shaped 
depression,  much  elongated  transversely. 

The  scales  of  the  cones,  when  wholly  removed,  as  they  generally  are, 
leave  imprints  that  are  in  shape  subrhombic  to  broadly  c^lliptic^al,  and 
prolonged  at  the  tips  to  a  more  or  less  acute  point. 

This  remarkable  conifer  is  the  most  common  fossil  at  the  (Hen  Rose 
locality.  The  twigs  are  not  specially  abundant,  but  tlu^  concjs  are  very 
numerous,  being  much  the  most  abundant  fossil.  They  w(»>r(^  borne  on 
the  summit  of  stout  ultimate  twigs,  that  generally  broke  off  a  litthi  be- 
low the  base  of  the  cone,  so  that  usually  a  short  i»ic»co  of  the  twig  is 
found  with  each  cone.  Owing  to  the  fact  that  the  exterior  of  the  foHsils 
at  Glen  Bose  is  generally  removed  in  breaking  the  stone,  these  ])ortionH 
of  the  twigs  attached  to  the  cones  do  not  often  show  the  chara^.ter  of 
the  leaves.  Still  a  considerable  number  of  Hpe^iimens  ar<5  found 
with  a  few  of  the  leaves  pretty  well  preserved.  Unfortunately  nonci  of 
the  twigs  attached  to  cones  are  long  enough  to  show  more  than  three  r>r 
four  leaves.    Hence  the  character  of  the  leaves  on  more  reipote  jKirtionH 
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of  the  cone-bearing  twigs  was  never  seen,  and  the  gradations  of  the 
abiiormal  leaves  next  to  the  cones  into  normal  ones  conld  never  be 
traced  on  the  same  twig.  But  on  comparing  a  number  of  these  twigs 
it  can  be  seen  that  there  is  a  complete  transition  from  the  most  abnor- 
mal forms  to  the  normal  ones.  The  leaves  on  most  of  the  twigs  next 
to  the  cones  are  so  much  like  very  much  shortened  interuodes  of  ^efi- 
elopsis  varians  that  for  a  long  time  I  thought  that  the  cones  belonged  to 
that  species.  This  supjiosition  was  confirmed  by  the  fact  that  this 
Frenelopsis  has,  in  a  number  of  cases,  nodes  on  the  stems  that  are 
much  shortened.  The  likeness  to  Frenelopsis  is  increased  by  the  pres- 
ence of  the  lines  of  stomata,  which  much  resemble  those  of  that  plant, 
and  by  the  texture  of  the  epidermis,  which  is  similar  to  that  of 
Frenelopsis. 

The  vegetable  matter  of  the  twigs  of  this  plant  is  generally  in  the 
condition  of  a  powder,  inclosed  in  a  shell  composed  of  epidermal  tissue. 
On  breaking  the  stone  the  whole  of  the  material  crumbles  away,  and 
the  exterior  shell,  showing  the  shai>e  of  the  leaves,  is  especially  prone 
to  be  destroyed.  On  this  account  it  is  very  diflScult  to  preserve  speci- 
mens with  leaves.  Where  the  thin  free  tips  of  the  leaves  overlap  on 
the  thickened  bases  of  those  next  above,  pressure  often  produces  the 
imprint  of  a  line,  so  that  some  hint  is  thus  given  of  the  shape  of 
the  leaves.  The  imprints  thus  formed,  however,  do  not  give  their  true 
shapes,  as  the  overlapping  ends  are  not  shown.  PI.  xxxix,  Fig.  2, 
gives  the  shapes  produced  by  these  lines,  and  it  will  serve  also  to  indi- 
cate the  stoutness  of  the  twigs,  the  one  represented  here  being  a  penul- 
timate one. 

Tlie  leaves  were  proportionally  very  large,  and  of  the  general  form 
of  those  of  Brachyphylluni,  but  they  do  not  possess  the  thick  enamel- 
like  epidermis  of  that  plant.  They  have  their  basal  x)ortions  thickened, 
and  show  very  distinct  rows  of  stomata.  In  these  features  they  are 
allied  to  Pagiophyllum  (Pachyphyllum)  more  closely  than  to  any  other 
previously  described  conifer,  and  on  this  account  1  have,  with  much 
doubt,  placed  the  plant  in  that  genus,  indicating  its  doubtful  position 
by  the  specific  name  given  it.  It  is  quite  probable  that  the  plant  is  the 
type  of  a  new  genus,  nearly  allied  to  Araucaria,  and  uniting  in  itself 
with  features  of  Araucaria,  some  of  those  of  Brachyphyllum  and  Pa- 
giophyllum. The  type  seems  to  differ  from  Pagiophyllum  chiefly  in  the 
f<  )rm  of  the  leaves.  Pagiophyllum  ( Pachyphylhun )  cirinicuniy  as  described 
by  Saporta,  *  agrees  in  its  leaves  on  some  of  the  larger  twigs  with  this, 
but  other  forms  of  this  species  t  have  quite  different  leaves. 

Indeed,  the  genus  Pachyphyllum,  renamed  by  Heer  Pagiophyllum, 
although  it  can  hardly  be  considered  as  sharply  defined,  has,  as  the 
more  common  form  of  leaf,  one  quite  different  from  any  shown  in  the 


*  Palt^ontologie  FranQaise,  Plantes  juTMsiques,  Tome  ut,  PI,  uii,  Fig.  1, 
t  Ibid.,  PI.  Liv,  Figs.  1-3. 
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plant  now  in  question.  While  some  leaves,  as  0ven  by  Saporta,  have 
tranversely  elongated,  more  or  less  rounded,  or  rhombic  forms,  they 
mostly  appear  with  elliptic  or  rhombic  shapes,  elongated  in  the  direc- 
tion of  the  axis  of  the  stem,  with  a  considerable  porticm  free,  more  or 
less  remote  from  the  stem,  often  incurving,  with  the  whole  leaf  much 
thickened.    This  Texas  plant  does  not  have  these  features. 

The  leaves  of  P.  dtihlum  are  very  large  in  proportion  to  the  diameter 
of  the  twigs,  so  that  a  single  leaf  often  extends  across  the  whole  upper 
surface  of  the  stem,  as  is  shown  in  PI.  xxxix.  Figs.  3  and  4,  which 
represent  their  more  common  forms.  The  cones  are  nearly  always 
single,  at  the  tips  of  short,  stout  twigs,  but  PI.  xxxix,  Fig.  5  gives  a 
pair  of  cones,  which  appear  at  the  summit  of  the  twig.  The  shape 
and  size  of  the  cones  of  this  plant  remind  one  strongly  of  those  of 
Sequoia.  The  resemblance  is  increased  when  the  cone  scales  are  re- 
tained, but  have  lost  their  beak-like  projections.  This  sort  of  cone  is 
shown  in  PI.  xxxix,  Fig.  6.  Plate  xxxix,  Fig.  7,  shows  the  dimensions  of 
one  of  the  largest  cones,  and  also  the  character  of  the  imprints  left  when 
the  cone  scales  are  removed.  This  cone  shows,  at  the  summit  of  the 
twig  which  bears  it,  abbreviated  leaves,  such  as  are  rei)resented  in  PL 
XXXIX,  Fig.  8,  other  cone-bearing  twigs  have  such  leaves  as  are  given  in 
PL  XXXIX,  Fig.  9,  Figures  8  and  9  give  magnified  portions  of  the  twigs. 
Plate  XXXIX,  Fig.  10  gives  several  leaves  considerably  magnified  to  show 
the  lines  of  stomata.  Plate  xxxix.  Fig.  11  gives  a  twig  to  which  a  short 
cone-bearing  twig  is  attached. 

FrenelopaiB  varians  9p.  nov. 
PI.  XL,  Figs.  1-2;  PI.  XLi,  Figs.  l-3a. 

Tree  or  shrub  with  penultimate  and  ultimate  branches  alone  ob- 
tained. These  were  originally  quite  long,  succulent,  and  cylindrical, 
with  joints  of  varying  length.  The  ultimate  twigs  seem  to  have  i)layed 
the  part  of  leaves.  The  largest  penultimate  branches  have  a  very 
small  woody  axis;  the  ultimate  ones  usually  show  little  or  no  woody 
tissue.  All  the  branches  found  fossil  appear  as  flat,  ribbon-shaped 
strips  of  vegetable  matter,  composed  almost  wholly  of  parchment-like, 
very  durable,  epidermal  tissue,  cut  at  varying  intervals  by  lines  of 
constriction  which  represent  the  nodes.  The  twigs  are  very  i>rone  to 
break  at  these  nodes,  hence  they  usually  present  the  form  of  fragments 
without  preservation  of  their  summits  and  bases.  The  epidermis  is 
marked  by  lines  of  dot-like  imprints,  which  are  not  distinctly  visible 
without  the  help  of  a  lens.  The  internodes  vary  much  in  length  and 
often  irregularly,  esi)ecially  in  the  ultimate  twigs.  They  sometimes 
appear  uniformly  short  jointed,  and  then  are  exactly  like  jP.j?«rcerrtwo«a* 
of  the  Potomac  formation  of  Virginia,  and  from  this  cause  I  at 
first  thought  it  identical   with   that  plant.     This  uniformly    short 


*  Monograph  xv,  U.  S.  Geological  Survey,  Part  i,  text,  pp.  218-220. 
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Jointed  form  is  nhown  in  PI.  xli,  Fi^.  2.  The  most  common  form, 
however,  shows  internodes  or  joints  averaging  about  15  millimeters 
in  length,  ex('ei)t  towards  the  base  of  the  ultimate  twigs,  where,  near 
their  attachm(»nt  to  the  penultimate  twigs,  they  uniformly  are  much 
shortened,  being  7  or  8  millimeters  or  less  in  length.  These  forms, 
which  we  may  regard  as  the  normal  ones,  have  an  average  width  for 
the  joints  of  about  G  millimeters.  This  normal  form  is  represented  by 
PI.  XLI,  Fig.  3.  Other  specimen^;,  however,  show  great  irregularity ,  the 
joints  varying  in  length  according  to  no  rule,  normal  joints  and  short 
ones  being  intermixed.  This  is  seen  in  PI.  XL,  Fig.  1,  especially  in  the 
right  lower  ultimate  twig.  The  dimensions  of  the  ultimate  and  i>enul- 
timate  twigs  do  not  vary  much.  The  ultimate  twigs  must,  in  some 
cases,  have  attained  a  considerable  length,  for  fragments  w^ere  seen  16 
centimeters  long,  which  did  not  have  the  ends  preserved  and  did  not 
show  any  marked  diminution  in  diameter.  The  largest  twig  seen  is  a 
mere  fragment,  and  is  shown  in  PI.  xli.  Fig.  1.  This  shows  the  largest 
woody  axis,  for  this  axis  appears  to  conform  in  size  to  the  dimensions 
of  the  twig.  The  ultimate  twigs  seem  to  have  been  in  their  attach- 
ment to  the  ultimate  ones  rather  remote  and  scattered  around  them. 
Some  short  twigs  were  found  which  seem  to  have  been  undeveloped 
ultimate  twigs.  One  of  these  is  represented  in  PI.  XL,  Fig.  2.  These 
forms  show  abbreviated  nodes  which  strikingly  resemble  the  leaves  at 
the  summit  of  the  cone-bearing  twigs  of  Pagiophyllum  duhium. 

The  leaves  are  almost  always  undeveloped.  The  summits  of  the 
joints  which  should  show  the  leaves,  if  they  were  present,  almost 
always  appear  as  a  line  of  constriction  which  has  various  attitudes. 
It  may  run  at  right  angles  to  the  axis  of  the  twig,  or  be  inclined  to  it, 
in  both  cases  being  nearly  straight.  In  other  cases,  and  these  are 
common,  the  constriction  may  be  convex  upwards  or  concave  down- 
ward. These  succeed  one  another  in  such  order  as  to  indicate  that  the 
ends  of  the  joints  bear  undeveloped  teeth  or  leaves  of  triangular  type. 
In  a  very  few  cases  there  are  very  slightly  developed  teeth  or  leaves, 
which  have  the  form  of  very  broad,  low  triangles.  This  is  shown  in  the 
form  given  in  PI.  xli.  Fig.  3,  where  the  right-hand  lower  ultimate  twig, 
on  the  summit  of  the  third  joint  from  the  attachment,  shows  a  leaf  of 
this  kind. 

The  almost  universal  fibsence  of  developed  leaves  is  one  of  the  most 
important  iwints  of  difference  between  this  plant  and  F,  parceramosa^ 
for  in  this  latter  visible  leaves  are  quite  common,  and  of  the  charai^ter 
of  those  occurring  with  (»xtrenie  variety  in  the  Texas  plant.  It  should 
be  noted,  however,  that  in  the  Potomac;  fossil  a  number  of  specimens 
show  only  the  lines  of  constriction,  as  in  the  case  of '1^.  varians.  The 
leaves  when  present  appear  to  be  one  at  the  summit  of  each  joint. 
While  the  Texas  plant  is  most  probably  specifically  distinct  from  F. 
parceramosa^  it  is  very  near  to  it,  being  nearer  than  to  F.  Hoheneggeri 
Schenk,  of  the  Urgoniau  of  Europe.    This  latter  seems  to  be  interme- 
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diiite  in  ty\>e  between  F.  ramoHhsiria*  of  the  Potoinae  formation  and 
F,  pareeramom^  since  it  lia.s  the  eonsiclerable  development  of  woody 
tissue,  and  the  whorls  of  three  leaves  on  the  joints,  possessed  by  the 
former,  with  the  character  of  jointing  and  general  aspect  of  the  latter. 

It  is  iuteresting  to  note  that  F.parceramosa  occnrs  in  tiie  Potomac 
formation  of  Virginia  in  only  one  localityt  in  company  with  plants 
of  a  tyi^e  strikingly  like  those  associated  with  the  Texjy^  species. 
This  locality  is  the  "Entrance  to  Trent's  Kea^'h,"  on  James  Kiver, 
where  Uloonites  Buehiamui^  Brachyphyllum  cransivaule^  WiUiamHonia 
rirginienm^y  etc.,  are  also  found.  Bakropsis  pluripartita  \\d\  found  at 
this  locality,  and  it  is  probable  that  it  will  yet  be  found  to  exist  in  the 
Trinity  flora. 

F.  varians  is  one  of  the  most  common  fossils  in  the  Glen  Rose  collec- 
tion. 

FrenelopsiB  Hoheneggeri  (Ett.)  Scliouk. 

PI.  XLii,  Figs.  4,  \a. 

The  specimen  given  in  PI.  XLii,  Fig.  -4,  is  the  only  one  of  the  kind  that 
was  found  in  the  Glen  Rose  fossils.  It  has  all  the  characters  of 
Schenk's  x>lant,  and  differs  decidedly  from  the  numerous  specimens  of 
F.  varianHj  among  which  it  was  found. 

The  specimens  of  F.  varians  are  black  in  color,  while  this  is  brown. 

The  twigs  have  a  larger  woody  axis  than  that  found  in  the  more  com- 

mou  plant.    The  tubercles  are  larger,  so  that  the  lines  formed  by  them 

are  distinctly  seen  with  the  unassisted  eye,  which  is  not  the  case  with 

F.  varians^  and  the  general  aspect  of  the  twigs  is  more  rigid.     But 

ttiore  important  than  these  features  is  the  fact  that  the  summits  of  all 

the  joints  bear  distinctly  developed  leaves.    These  have  the  characters 

seen  in  J^.  parceramosa  and  F,  Hoheneggeri^  i.  e.,  they  are  short  and 

triangnlar  in  form.    They  differ  from  those  of  the  former  plant,  iwid 

agree  with  those  of  the  latter  in  the  imi)ortant  feature  that  they  occur 

iu  whorls  of  three.    Two  of  these  leaves  occur  on  the  upper  face  of  the 

lowest  joint  of  the  specimen,  and  are  represented  in  PI.  vii,  Fig.  4a, 

which  gives  a  portion  of  the  stem  enlarged  to  show  the  character  of  the 

leaves.    The  leaves  alternate  in  position  in  the  successive  whorls,  and 

resemble  clearly  those  given  by  Schenk  for  F,  Hoheneggeri.X    The  fig- 

we  of  this  x>lant,  given  (PI.  vi,  Fig.  1)  in  Schenk's  work,  shows  on  the 

second  ultimate  twig  attached  to  the  main  stem  on  the  left-hand  side, 

counting  from  the  bottom  of  the  figure,  a  single  triangular  leaf,  and  on 

the  joint  next  above  these  are  two  leaves  of  the  same  character  that 

alternate  in  position  with  the  one  below.    On  the  joint  above  these 

there  is  again  a  single  leaf.    This  shows  that  the  leaves  of  F,  Hoheneg- 


*  Monograph  xv,  U.  S.  Geological  Survey,  Part  i,  text,  pp.  215-218. 

tibid.,  p.  220. 

\  "  Die  fossileu  Ptlaazeii  der  Wcrusdorfcr  Schichten."    PI.  vi,  Fig.  1. 
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geri  occur,  alternately  in  whorls  of  three.    They,  as  given  in  this  flgure, 
agree  exactly  with  those  of  the  Texas  i)lant. 

On  the  specimen  of  the  plant  found  at  Glen  Rose  the  epidermal 
tissues  on  nearly  all  the  joints  is  too  poorly  preserved  to  show  fully  the 
leaves,  but  enough  is  preserved  to  indicate  clearly  that  the  plant  lias 
the  character  given  above. 

This  Texas  specimen  has  the  rigid  aspect  which  is  characteristic  of 
J^.  Hoheneggeri,  It  has  much  more  woody  tissue  than  larger  specimens 
of  J^,  variam^  and  shows  no  short  joints. 

Sequoia  pagiophylloides  np.  nov. 

PI.  XLii,  Figs.  l-3rt. 

Tree  or  shrub  with  the  penultimate  and  ultimate  branches  spread- 
ing in  one  plane,  the  latter  alternate  in  position.  Leaves  on  the  older 
branches  spirally  arranged  so  as  to  api)ear  as  facial  and  lateral  in 
position.  The  facial  leaves  are  inconspicuous,  sparsely  scattered, 
closely  appressed  to  the  stem,  and  much  smaller  than  the  lateral  ones. 
They  are  lancet  shaped  or  ellii)tical,  rounded  at  the  tii)S,  and  very 
obtuse,  with  no  keel  or  midrib.  The  Ifiteral  leaves  are  much  larger  and 
form  the  only  consx)icuous  ones.  They  are,  as  now  presented,  oval  or 
triangular  in  shape,  rathet  remote,  with  a  much  broader  base,  strongly 
decurrent,  and  stand  nearly  at  right  angles  with  the  axis  of  the  twig. 
They  are  very  obtuse  at  the  summit,  and  are  slightly  falcate  in  their 
upper  portion.  The  leaf  substance  is  very  thick  and  is  covered  with  a 
dense,  firm,  and  durable  epidermis.  They  have  a  distinct  keel  or  mid- 
rib, which  toward  the  summit  is  much  attenuated,  but  tow^ard  the 
base  is  widened,  so  as  to  assume  a  triangular  form.  The  younger  twigs 
show  only  lateral  leaves,  w^hich  are  similar  to  those  on  the  older  ones. 
The  probable  staminate  aments,  of  which  only  one  specimen  was  found, 
occur  on  a  common  stem  arranged  alternately.  They  are  very  small, 
being  club  or  pear  shaped,  with  a  maximum  thickness  at  the  summit  of 
about  2  millimeters,  and  a  length  of  about  3  millimeters.  They  are  not 
preserved  well  enough  to  show  the  details  of  structure,  but  appear  to  be 
covered  with  thin,  rounded  scales.  That  they  belong  to  this  plant  is 
shown  by  the  presence  of  a  normal  lateral  leaf  between  two  of  the 
aments,  the  two  lowest  on  the  left-hand  side. 

Fig.  1,  PL  XLii,  shows  one  of  the  most  complete  branches  of  this  x>lant 
that  was  found,  and  Fig.  la  gives  a  magnified  portion  of  the  main  stem 
of  this  specimen  to  show  the  facial  leaves.  These  do  not  generally 
appear,  as  they  are  destroyed  in  splitting  the  stone  by  the  peeling  oft' 
of  the  epidermis.  PI.  xlii,  Fig.  2,  gives  a  specimen  with  lateral  le^ives 
of  the  largest  size,  and  which  shows  no  facial  leaves.  Fig.  2a  gives  a 
l)ortion  of  this  enlarged  to  show  the  character  of  the  lateral  leaves. 
Fig.  3,  PI.  XLII,  gives  the  group  of  aments  of  natural  size,  and  Fig.  3a 
gives  a  portion  of  it  enlarged  to  show  the  normal  lateral  leaf. 
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This  fossil  is  one  of  the  most  common  ones  at  Gleu  liose.  This  is  no 
doubt  accounted  for  by  the  very  durable  character  of  the  epidermal 
tissue  and  the  thick  character  of  the  leaves.  They  are  very  prone  to 
peel  oif  from  the  stones  and  leave  only  an  imprint.  The  lateral  leaves 
appear  now  as  a  leathery  material,  composed  mainly  of  the  epidermis. 
This  has  in  the  center  a  sharply  defined  keel,  that  looks  like  a  pucker 
in  the  leaf  substance,  rather  than  a  bundle  of  woody  tissue  forming  a 
true  midnerve.  The  keel,  however,  is  i)robably  determined  by  the  pres- 
ence of  such  a  midnerve  iniiuencing  the  shrinking  of  the  leaf  tissue  in 
drying.  No  vascular  bundle,  however,  was  distinctly  seen,  and  in  this 
respect  the  leaves  ditter  from  those  of  Sequoia,  and  resemble  more  those 
of  Pagiophyllum.  It  is  difficult  to  determine  from  the  present  aspect 
of  the  leaves  what  was  their  character  when  living.  They,  however, 
give  strong  indications  that  they  were  much  thickened  towards  their 
bases,  so  as  to  have  a  pyramidal  form,  and  they  probably  had  a  distinct 
keel,  so  that  their  cross  section  would  be  rhombic  in  form.  This  again 
is  a  cliaracter  of  Pagiophyllum  and  not  of  Sequoia.  But  in  Pagiophyl- 
lum, as  a  rule,  the  facial  leaves  are  numerous  and  as  conspicuous  as  tlie 
lateral  ones,  while  in  this  plant  they  do  not  appear  at  all  on  the  ultimate 
and  youngest  twigs,  and  on  the  older  ones  they  are  so  few,  small,  and 
closely  oppressed  that  they  are  not  visible  unless  carefully  looked  for. 
It  was  only  after  prolonged  search  that  I  found  a  specimen  showing  them. 
It  is  true  that  Jillowance  must  be  made  fin*  the  greater  liability  of  the 
facial  leaves  to  be  destroyed  in  splitting  the  stcme,  but  a  number  of 
specimens  showed  the  outer  surfaces  of  tlie  ultimate  twigs  well  pre- 
served, and  in  no  case  were  facial  leaves  shown  even  in  traces. 

I  have  with  great  hesitation  i)laced  this  plant  among  the  Sequoias, 
to  which  it  has,  in  general  facies,  a  strong  resemblance.  It  shows  a 
blending  of  the  features  of  that  genus  and  of  Pagiox)hyllum,  and  is 
probably  a  new  genus  with  com])osite  character,  as  is  the  case  with  the 
I)eculiar  Pagiophyllum  dubium.  The  data  at  hand,  however,  do  not 
suffice  to  fix  with  certainty  its  true  character,  and  it  may  be  provision- 
ally regarded  as  a  Sequoia.  The  large  angle  that  the  lateral  leaves 
make  with  the  stem  is  totally  unlike  I^agiophyllum,  and  more  resembles 
Sequoia,  although  no  previously  described  species  of  this  genus  known 
to  me  has  leaves  standing  so  nearly  at  right  angles  with  the  stem. 
Sequoia  ambigui  is  nearest  to  it,  but  its  leaves  have  a  distinct  vascular 
midnerve,  are  nmch  thinner  in  texture,  and  more  acute,  while  they  go 
oft'  more  obliquely. 

Abietites  species? 

PI.  XLiii,  Fig.  4. 

This  undetermined  cone  is  t^o  fragmentary  to  permit  its  character  to 
be  made  out,  but  enough  is  preserved  to  show  that  it  was  considerably 
larijer  than  any  of  those  of  Brachyphyllum  and  Paijiophylhim  dubium. 
The  axis  is  thick  and  wo:)dy,  the  scales  appear  to  have  been  long  and 
weilgeshaped,  thin  at  their  lower  ends  and  thickened  at  their  upper  eni'' 
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The  cone  seems  to  have  been  broadly  elliptical  in  form,  about  2J  centi- 
meters long  and  2  centimeters  thick.  The  stout  stem,  still  att^M'hed  to 
the  base  of  the  cone,  does  not  show  any  of  its  external  surface,  so  that 
the  leaves  can  not  be  made  out.  In  size  and  shape  it  reminds  one  of 
Abietites  angusticarptis  of  the  Potomac  of  Virginia.* 

PLANTS  OF  UNCERTAIN  AJTINITY. 

WiUiamaonia  tezana  sp.  nov. 
PI.  XLiii,  Figs.  1,  2. 

The  bracts  are  arranged  in  two  alternating  whorls,  four  or  five  in 
each  whorl,  at  the  suniQiit  of  apparently  a  large  woody  stem.  They 
are  lancet  shaped  to  narrowly  ovate,  about  15  millimeters  long  and  4 
millimeters  wide  in  the  widest  portion,  smooth,  and  with  no  nerves 
apparent.  Plate  xliii.  Fig.  1 ,  shows  some  of  the  leaves  at  the  summit  of 
a  small  stem.  Plate  xliii,  Fig.  2,  shows  a  portion  of  both  whorls  some- 
what contorted,  while  the  stem  is  only  partially  given. 

This  is  .apparently  a  new  species  of  Williamsonia.  It  differs  from 
T^''.  virgiiiiemis  of  the  Potomac  of  Virginia t  in  being  smaller,  thinner 
in  texture,  smoother,  and  in  not  showing  hairs.  The  shai)e  of  the 
bracts  is  similar  to  that  of  the  two  forms  given  by  Schenk  as  found  in 
tlie  Wernsdorf  be(ls,t  and  which  he  thinks  are  the  male  inflorescence  of 
some  cycad,  but  the  stem  of  the  latter,  especially  its  summit,  is  quite 
clitterent.  This  adds  another  to  the  similar  types  of  plants  found  at 
Glen  Rose  and  the  entrance  to  Trent's  Reach  in  Virginia. 

Carpolithus  obovatua  sp.  uov. 
PI.  XLIII,  Fig.  5. 

Several  specimens  were  found.  This  seed  is  somewhat  altered  from 
maceration.  It  shows  pretty  strong  ridges,  but  has  been  decorticated^ 
so  that  its  original  exterior  can  not  now  be  made  out.  There  appears 
at  its  lower  end  an  indication  that  it  was  attached  to  a  strong  stem.  It 
has  an  obovate  shape,  being  widest  near  the  summit,  where  it  seems 
to  have  borne  a  short  beak.  In  the  widest  portion  it  measures  14  mil- 
limeters, while  the  length  is  3  centimeters.  It  seems  to  have  had  a 
large  amount  of  woody  tissue. 

CarpoUthus  Harveyi  sp.  nov. 
PI.  XLIII,  Fig.  3. 

Only  one  specimen  was  found.  The  seed  seems  to  have  had  a  smooth 
surface  and  a  large  amount  of  woody  tissue,  so  that  the  entire  form  is 
now  preserved  in  ligniti\     Its  shape  is  elli])tical,  with  one  margin  more 


*Seo  Monogi'aph  xv,  TJ.  S.  (iool<»gicsil  Survey,  Part  ii.  plateH,  PI.  cxxxui.  Fig.  1. 
IMoiiograpli  XV,  U.  S.  (ieological   Survey,  Part  I,  text,  p.  273;  Part  II,  plates,  PI. 
cxxxiii,  rigs.  .5-7;  PI.  ci.xv.  Fig.  5.  ^  , 

tl)ie  fossileii  Plianzeu  der  Wenisdorfer  SchicbteD,  PI.  v,  Figs.  S.UiOOQIc 
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convex  than  the  other.  In  the  widest  part  it  measures  13  millimeters, 
while  the  length  equals  2J  centimeters.  It  is  very  much  like  C.  curva- 
tu9*  of  the  Virginia  Potomac,  the  only  difference  being  that  it  is  not 
80  much  curved  as  that,    i^amed  for  Mr.  J.  W.  Harvey,  the  collector. 

CycadeoBpermum  rotundatam  Font. 
PI.  XLiii,  Fig.  6. 

Several  specimens  of  this  were  seen.  The  seed  was  spherical  in  form 
and  covered  with  a  smooth  parchment-like  durable  epidermis,  which 
looks  like  brown  enamel,  and  is  often  all  that  is  preserved.  It  is  about 
8  millimeters  in  diameter.  It  is  exactly  like  the  seed  of  the  same  name 
found  in  the  Potomac  of  Virginia,!  but  is  more  strictly  globular  in 
form,  a  diiference  that  is  probably  due  to  different  effects  of  pressure. 

AGE  AND  AFFINITIES  OF  THE   TBINITY  FLORA. 

A  typical  Mesozoic  flora  is  comi>o8ed  of  only  four  elements.  These 
are  ferns,  cycads,  conifers,  and  equiseta.  The  flora  of  this  type  seems 
to  have  reached  its  culmination  in  the  Jurassic,  but  many  of  its  plants 
were  continued  with  diminishing  numbers  through  the  Lower  Cretace- 
ous, ending  with  that  epoch.  The  Wealden  of  different  parts  of  the 
world  appears  to  have  been  the  fresh-water  and  marsh  equivalent  of 
the  lower  portion  of  the  Neocomian,  which,  in  its  typical  development, 
represents  the  marine  deposits  of  the  Lower  Cretaceous.  The  typical 
Wealden  contains  no  element  in  addition  to  the  four  given  above,  but 
the  lower  Potomac  formation,  as  seen  in  Virginia,  appears  to  coincide 
in  age  with  the  greater  part  of  the  Neocomian,  and  this  gives  us,  so 
far  as  is  yet  known,  the  first  appearance  of  angiosperms.  The  older  por- 
tion of  the  lower  Potomac  contains,  with  a  great  predominance  of  Juras- 
sic types,  a  number  of  old  forms  of  angiosperms,  such  as  Ficophyllum, 
ProteaBi)hyllum,  Eogersia,  etc.  In  the  upper  beds  of  the  same  angio- 
sperms become  more  abundant  and  they  are  more  modern  in  type,  while 
the  Jurassic  element  is  much  dimiiiished.  The  plants  found  at  Glen 
Rose,  show,  so  far  as  can  be  judged  from  so  imperfecta  collection,  that 
the  Trinity  flora  finds  its  closest  resemblance  in  the  older  portion  of  the 
lower  Potomac.  There  is,  however,  this  important  difference:  No  trace 
of  angiosperms,  even  the  most  archaic,  has  been  found  in  the  Texas 
region.  We  have  only  the  four  elements  of  the  typical  Jurassic  flora. 
This  then  makes  the  Trinity  flora  somewhat  older  than  that  of  the  old- 
est Potf>mac.  The  absence  of  the  angiosperms  and  the  presence  of  the 
forms  that  are  found  indicate  decidedly  that  the  Trinity  flora  is  not 
younger  than  the  earliest  stage  of  the  Cretaceous.     The  number  of 


'Monograph  xv,  U.  8.  Geological  Survey,  Part  i,  text,  p.  269;  Part  ii,  plates,  PI. 
cxxxv,  Fig.  17. 

t Monograph  xv,  U.  S.  Geological  Survey,  Part  i,  text,  p.  271;  Part  ii,  plates, 
PI.  cxxxvi,  Fig.  12. 
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l)laDts  found  to  be  identical  with  certain  of  tbose  of  the  oldest  Poto- 
niiw;  shows  that  there  is  little  difference  in  the  age  of  tbe  two  forma- 
tions. The  plant-bearing  i>ortion  of  the  Trinity  is  somewhat  older  than 
the  basal  Potomac  strata,  but  the  difference  in  age  can  not  be  great. 

There  can  be  little  doubt  that  additional  collections  from  the 
Trinity  strata  will  show  at  least  some  of  the  older  forms  of  angio- 
sperms  found  in  the  Potomac,  but  at  present  they  are  not  known  to 
exist.  It  will  be  convenient,  for  the  purpose  of  comparison,  to  give  in 
the  form  of  a  table  the  plants  found  at  Glen  Rose.  In  it  the  plants 
will  be  placed  in  the  formations  in  which  they  have  been  previously 
found,  and  where  similar,  but  not  identical,  species  have  been  pre- 
viously known  they  will  be  indicated  in  the  proper  formation.  In  the 
first  column  the  peculiar  species,  or  those  that  occur  only  at  Glen  Hose, 
will  be  placed. 

TabU  of  Glen  Roue  fosHU, 


Name. 


Pecu- 

I    liar 
specioH, 


Occurring 

iD  the 
Potomac 
formation. 


'  Occurring 
I      in  the 
I   Wealilen 
I  formntiob. 


1.  Eqiiiaetum  texonse . 


Sphonopteria  valcWnaif^  1 

Dioonltea  Buchianua  var.  rarint'Tvifl. 


TMoonitoa  Biichianna 

Dioouites  Bnchianns  var.  augiiatirulitm  . 

Dioonitett  Dnnkerianna 

PodozamiteH  aoutifolina 

Podozamitea  apecies  / 


Near   Eqniaetmu 
virginicum. 


Near      Dioonit«fl  '. 
ituchianurt.  | 

t         I- 


.1 


+ 


Zamitcs  tenuinervia 

Abietit«s  Linkli 

Laricopaia  longifolia 

Spheuoleiiidiuni    Stenibergiauum, 
deuairoliiuii. 

PiniiM  8iH»ri«»H  t 

Bracliyphyllum  texiniae 


Pngiouh^Uuin  dubium  . 
FreneiopaiH  varianH.   .. 


KparPodor.amitea  j 
diatautiuervis.    j 


•I 


FreiiolopHJs  Hohcnejrtreri . 
Sei^iiuia  pagiophylloidoH. . 

AbietitvR  f  Hpeciea 

WillianiBouia  texRiia 

CarpolithiiH  oltovatUH 

CariM)liUiUH  Harvey i 


Near  Brachyphyl-  | 
lum craMHlcaule.  ' 

Nt*ar  Frenelopsia  I 
]»arc.ei'anioBa. 


23.  Cycade<iH perm  urn  rotundalum  . 


Near  ('arpoIithtiH 
ciirvattiB. 


Occurriug 

in  tlie 
Urgonian 
fomiation. 


Near  Diooniti"* 
BuchianiiH 


I        G  similar. 
7  identical. 


I 


1  similar. 
I    2  identical. 


From  this  table  it  will  be  seen  that  all  the  species  of  the  Glen  Rose 
fossils  hitherto  found  occnr  in  the  Lower  Cretaceous,  ranging  from  the 
Wealden  to  the  Urgtmian.  The  Potomac  includes  both  these  epochs. 
Some  of  t  he  fossils  from  Glen  Rose  have  no  value  for  the  fixing  of  the  age 
of  the  Hora  because  they  are  not  sufficiently  well  characterized.  Of  such 
a  imture  are  Sphenopferis  valdemis f ,  the  undetermined  si)ecias  of  Podoza- 
mites,  the  species  of  Pii»us,  and  the  undetermined  cone.  Omitting 
these,  we  have  nineteen  species.  Fcmr  of  these  are  i>eculiar  speeies, 
and  they  of  course  can  not  be  taken  into  consideration  when  tho  Trin 
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ity  fossils  are  compared  with  known  plants.  Of  the  iifteeu  remaining, 
no  less  tbau  twelve  are  identical  with  plants  from  the  older  Potomac, 
or  are  so  near  them  that  a  strong  presumption  of  the  nearness  in  age  of 
the  two  forni«ations  is  established.  The  circumstances  under  which  the 
basal  Trinity  beds  were  laid  down  indicate  that  the  fossils  entombed  in 
them  form  a  portion  of  a  flora  I  hat  was  established  on  the  land  that 
was  enroached  upon  by  the  Trinity  sea.  It  is  probable  that  this  same 
flora  extended  northward  to  Virginia,  where,  somewhat  later,  it  was 
preserved  by  a  similar  encroachment. 

The  Glen  liose,  or  alternating  strata,  in  whicli  the  fossil  plants  are 
iound,  contain  an  abundant  marine  fauna,  from  the  evidence  of  which 
Prof.  Hill  had  concjluded  that  its  age  is  !N"eocomian,  or  basal  Cretace- 
ous. No  fossil  plants  had  been  hitherto  found  in  the  Comanche  series, 
and  the  evidence  of  its  age  was  derived  wholly  from  the  animal  re- 
mains. The  discovery  of  plants  in  it  was  then  of  special  importance, 
for  it  enabled  us  to  compare  the  evidence  of  the  plant  life  with  that  of 
the  animallife.  It  is  interesting  to  find  so  clovse  an  agreement.  This 
agreement  adds  one  more  proof  of  the  value  of  fossil  floras  in  fixing 
the  age  of  the  strata  in  which  they  are  found. 

EXPLANATION  OF  PLATES. 

f*LATK    XXXVI. 

Fig.  1.  Equisetum  texense  sp.  no  v. 

Fig.  2.  Spkenoptoris  vaJdensia  Heer.  f 

Figs.  3,  4.  DiooniteB  BuchianuSf  var.  rarineiri«  var.  iiov. 

Fig.  5.  Dioonites  Buchianus  Schimper. 

Fig.  6.  Dioonites  Buchianus  var.  anguatifoHuti  Font. 

Fig.  7.  Podozamites  aeuiifolius  Font,  f 

Fig.  8.  Podozamites  sp.  f 

Fig.  9.  Larieopsis  longifolia  Font. 

Fig.  10.  Sphenolepidium  Slernhergianum  var.  densifollum  Font. 

Fig.  11.  Pinm  sp.? 

Fig.  12.   2>iooiii<^« />iiMA*mant(9  (Gopp.)  Miqiiel. 

Plate  XXX VII. 

Fig.  1.  Doonites  Dunkerianus  (Gopp.)  Miqnel. 
Fig.  2.  Abieiites  Linkli  (Roein.)  Dunk. 
Fig.  3,  4.  Zamites  tenuinervis  Font. 

Platk  xxxviii. 

Fig.  1,  2.  Zamites  tenuinertfls  Font. 
Fig8.  3-5.  Brachyj)hyllum  texense  sp.  nov. 

Plate  xxxix. 

Fig.  1,  la.  Brachyphyllum  texense  sp.  nov. 
Figs.  2-11.  Pagiophyllum  dubinm  «p.  nov. 


Plate  xl. 
Figs.  1,  2.  Frenelopsis  varians  sp.  nov. 
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Plate  xli. 

Figs,  l-3a.  Frenelopsis  rarians  sp.  iiov. 

Plate  xui. 

Figs.  \Sa.  Sequoia pagiophylloides  8p.  uov. 
FigH.  4,  4a.  FrenelopHa  Hohenggeri  (Ett.)  Sclienk. 

Plate  xliii. 

Figs.  1,  2.  W%Uiama<mm  texana  sp.  no  v. 
Fig.  3.  CarpoUthes  Harvey i  Hp.  uov. 
Fig.  4.  Ahietites  sp.  f 
Fig.  5.  CarpoUthes  obovatuB  sp.  no  v. 
Fig.  6.  Cycadeo$permum  roiUMlatum  Font. 
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OBSERVATIONS  ON  THE  BLIND  CRAYFISHES  OF  INDIANA,  WITH 
A  DESCRIPTION  OF  A  NEW  SUBSPECIES;  CAMBARUS  PELLU- 
CIDUS  TESTII. 

BY 
W.  P.  Hay, 

(With  Plates  xliv-xlv.) 

During  the  summers  of  1891  and  1892,  while  visiting  the  caves  of 
southern  Indiana,  an  opportunity  was  afforded  me  to  observe  the  habits 
and  to  collect  specimens  of  the  blind  crayfish,  Camharus  pelltundtut. 

The  first  cave  visited  is  known  as  Mayfield's  Cave  and  is  situated 
about  3  miles  west  of  Bloomington,  Monroe  County.  Here  nine  speci- 
mens of  a  peculiar  variety  were  caught  and  consigned  to  the  alcohol 
bottle. 

No  more  crayfishes  were  seen  until  I  reached  Bedford,  in  Lawrence 
County,  although  it  is  possible  that  they  existed  in  the  caves  between 
the  tw^o  i)laces.  The  failure  to  find  specimens  was  due  to  the  heavy 
autumn  rains  which  had  so  muddied  the  subterranean  streams  as  to 
obscure  everything  in  them. 

Near  Bedford,  in  Down's  Cave,  I  collected  two  small  specimens. 

At  Shiloh  cave,  2  miles  farther  to  the  west,  they  were  very  common. 

This  cave  is  a  capacious  one,  and  is  traversed  by  a  good-sized  stream 
which  will  average  a  foot  in  depth.  The  bottom  is  of  gravel  and  full 
of  small  stones  which  have  fallen  from  the  ceiling.  A  few  crayfish 
were  found  here,  but  it  was  in  a  small  branch  running  into  the  large 
stream  about  one-eighth  of  a  mile  from  the  entrance  of  the  cave  that 
they  were  the  most  abundant.  The  bottom  of  this  branch  is  composed 
almost  entirely  of  an  exceedingly  fine  clay,  with  here  and  there  a  large 
rock  which  affords  a  ready  hiding  place  for  the  animals. 

When  first  observed,  the  crayfish  were  generally,  I  might  almost  say 
always,  resting  quietly  in  some  shallow  part  of  the  stream  on  one  of  the 
banks  of  clay.  They  lay  with  all  their  legs  extended  and  their  long 
antennae  gently  waving  to  and  fro.  Once  or  twice  I  saw  them  on  the 
Hhore  a  foot,  at  least,  from  the  water,  and  one  of  these  appeared  to  have 
been  digging  in  the  soft  mud.  When  in  the  water  I  found  it  almost 
impossible  to  catch  them  with  the  net,  and  after  a  few  trials  threw  it 
aside  as  useless.    A  much  surer  method  was  to  approach  them  slowly 
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with  the  hand  mid  then  suddenly  seize  them.  Wliou  once  touched 
they  started  oft*  in  great  haste  for  some  protecting  rock,  but  often  in 
their  alarm  would  dart  out  upon  the  bank  where  they  would  lie  unable 
to  get  back  to  the  water.  They  did  not  appear  to  be  at  all  sensitive  to 
the  light.  I  have  often  tried  the  experiment  of  slowly  i)assing  my 
candle  back  and  forth  a  few  inches  above  them,  or  of  suddenly  remov- 
ing the  light  and  then  bringing  it  close  again,  but  with  no  effect  what- 
ever. 

Noise  has  no  effect;  a  loud  call  or  a  shrill  whistle  they  do  not  notice. 
Nor  does  disturbing  the  waters  seem  to  affect  them,  and  it  is  only  when 
they  are  touched  that  they  manifest  fear. 

The  larger  of  these  crayfishes  could  inflict  a  pretty  severe  nip  with 
their  pinchers,  but  they  did  not  api)ear  to  be  so  strong  in  this  regard  as 
the  outside  si)ecies. 

When  first  taken  from  the  water  they  were  of  a  translucent  pinkish 
white  color  with  the  stomach  showing  through  as  a  blue  body,  but 
immersion  in  alcohol  soon  changed  the  color  to  an  opaque  white  and 
obscured  all  traces  of  the  internal  organs. 

At  my  first  visit  to  Shiloh  Cave  I  obtained  sixteen  specimens  and  on 
the  second  visit  thirty-five. 

I  was  unable  to  find  more  specimens  of  the  blind  crayfish  until  I 
reached  Paoli  in  Orange  County.  Near  this  town  I  visited  a  small  cave 
and  obtained  two  specimens.  At  Orangeville,  a  little  north  of  Paoli, 
they  are  said  to  be  quite  common  in  Lost  River.  At  Marengo  Cave  the 
guide  informed  me  that  a  few  specimens  had  been  obtained.  At  Wyan- 
dotte Cave  they  are  said  to  be,  at  some  seasons  of  the  year,  quite  com- 
mon, but  at  the  time  of  my  visit  I  secured  only  one  small  specimen. 
However,  in  a  small  unnamed  cave,  about  one  fourth  of  a  mile  distant 
from  the  main  cave,  I  obtained  three  fine  specimens  and  observed  an- 
other, which  mauage<l  to  escape.  I  was  informed  that  they  were  abun- 
dant in  other  caves  in  the  vicinity. 

After  reaching  home,  a  careful  examination  of  the  collection  brought 
out  the  following  facts — 

Of  thirty  specimens  from  Hhiloh  Cave,  fourteen  were  males  and  six- 
teen females.  It  needed  very  little  examination  to  determine  that  they 
belonged  to  the  species  Cambarus  pellucidtts,  but  rather  to  the  variety 
which  Prof.  Cope  has  described  as  the  variety  inermis  than  to  the  typi- 
cal form.  The  variation  in  the  length  of  the  rostrum  and  in  the  general 
spininess  is  very  great.  A  complete  series  can  be  formed  beginning 
with  individuals  i)rovided  very  liberally  with  lateral  spines  and  whose 
rostrum  bears  two  sets  of  teeth  near  the  acumen,  and  then  running 
down  to  specimens  which  have  the  rostral  teeth  represented  by  only  a 
salient  angle  and  with  very  weak  lateral  spines.  All  the  specimens, 
however,  had  ftome  spines,  on  the  sides  of  the  carapace,  postorbital 
ridges,  or  rostrum.  It  was  in  only  one  specimen,  a  female,  that  the  ros- 
tral spines  were  missing. 
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Of  the  fourteen  males,  only  one  possessed  hooks  on  both  the  third 
aod  fourth  pairs  of  legs;  the  rest  had  them  on  the  tliird  pair  only. 
In  two  cases,  however,  the  hook  on  the  fourth  pair  of  legs  is  repre- 
sented by  a  low,  almost  indistinguishable  tubercle.  •  This  is  also  the 
case  with  one  of  the  specimens  from  Wyandotte,  and  very  c*lose  to  the 
typical  form.  The  Shiloh  specimens  with  two  pairs  of  hooks  have  the 
anterior  ones  rather  strong  and  somewhat  curved  toward  the  base  of 
the  legs.  The  posterior  pair  are  about  half  the  length  of  the  anterior. 
The  hooks  of  the  other  specimens  are  of  the  same  form,  but  are  gener- 
ally not  so  strongly  developed.  The  specimens  with  a  single  pair  of 
hooks  probably  belong  to  the  second  form  of  Hageii. 

It  may  also  be  stated  that,  as  a  rule,  Cambarus  peUucidm  is  smoother 
the  further  north  it  occurs.  The  material  which  I  have  collected  myself, 
and  all  that  I  have  been  able  to  obtain  from  others,  will  uphold  me  in 
this  statement. 

The  small  cave  near  Wyandotte  produces  individuals  of  exceeding 
spininess,  it  being  the  exception  to  tind  there  a  comparatively  smooth 
one. 

Coming  further  north,  to  Paoli,  we  can  find  much  smoother  speci- 
mens, and  at  Shiloh  they  are  smoother  still,  while  at  Mayfield's  Cave, 
in  Monroe  County,  occurs  a  form  entirely  without  spines.  So  constant 
is  this  feature  of  smoothness  in  the  Mayfield  Cave  specimens  and  so 
different  is  its  appearance  from  the  typical  pellucidiis,  that  I  think  it  is 
worthy  of  being  characterized  as  a  subspecies. 

Caxnbarus  pellucidus  testii,  sabsp.  nov.    1^1.  xliv. 

Cambarus  2)ellucidU8  Packard.     Monograph  Cave  Animals  of  N.  A.,  Mem.  Nat.  Acad. 

Sci.  Vol.  IX,  No.  9.,  p.  16. 
Cambarus  peUncidus  Faxon.    Notes  on  N.  A.  Crayfishes,  Proc.  U.  S.  Nat.  Museum, 

Vol.  XII,  p.  621. 

My  attention  was  first  drawn  to  the  peculiar  form  of  blind  crayfish 
from  Mayfield's  Cave,  by  my  friend,  Mr.  Frederick  C.  Test,  of  the  U.  S. 
National  Museum,  who  sent  me  three  specimens  collected  by  him  in 
1888. 

On  accx)unt  of  the  presence  in  these  specimens  of  liooks  on  only  the 
third  pair  of  legs  of  the  male,  and  other  peculiarities,  I  was  much  in- 
clined to  think  that  they  belonged  to  an  entirely  new  and  undescribed 
species,  and  it  was  for  the  express  purpose  of  collecting  additional 
specimens  that  Mayfield's  Cave  was  visited  by  me. 

The  crayfishes  are  not  very  abundant,  only  nine  being  taken.  They 
ranged  in  length  from  24  to  68  millimeters.  Six  were  males  and  three 
females. 

They  differ  from  C.  pellucidus  in  the  great  reduction  of  the  spines. 
Instead  of  being  rough  and  very  spiny,  as  the  typical  specimens  from 
Mammoth  Cave  are  described  as  being,  they  are  entirely  smooth. 
The  lateral  rostral  spines  are  wholly  gone,  the  jwst-orbital  ridges  are 
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smooth  and  rounded  at  tlic  end,  and  the  lateral  spines  of  the  carapace 
are  at  best  represented  by  a  f«w  low,  smooth  tubercles. 

The  rostrum  is  shortened  still  more  than  in  Prof.  Coi>e's  inermis^  and 
instead  of  being  "deeply  sinuated  to  form  the  acumen,'- runs  to  a  point 
in  a  gradual  curve,  very  much  resembling  in  this  respect  C.  acuminatus. 

The  portion  of  the  carapa4*e  in  front  of  the  cervical  groove  is  shorter 
than  in  the  averages  of  spe<'imens  from  8hiloh  Cave,  and  conspicuously 
shorter  than  in  specinuMis  from  Mammoth  Cave.  In  respect  to  the 
hooks  on  the  legs  of  the  males  1  find  the  species  variable.  In  none  do 
I  find  hooks  on  both  legs  of  the  fourth  pair;  generally  they  are. wholly 
wanting,  but  in  some  there  is  a  small  tubercle  on  one  leg,  which  is  miss- 
ing from  the  other.  The  hooks  on  the  third  pair  of  legs  are  of  a  slightly 
dificrent  form  from  those  of  specimens  from  Shiloli  or  Wyandotte. 
They  are  shorter,  blunter,  and  not  curved. 

The  first  abdominal  appendages  of  the  males  <lo  not  differ  in  any 
resi)ect  from  those  of  the  typical  C.  pellucidtis. 

In  the  female  the  annulus  ventralis  shows  marked  differences  from 
the  typical  forms. 

The  antennal  scales,  also,  are  different  in  form,  and  especially  iu 
length. 

Were  it  not  for  a  few  specimens  collected  at  Shiloh  and  one  from 
Wyandotte,  which  in  a  few  characteristics  seem  to  approach  the  new 
variety  and  show  an  incomplete  gradation  into  the  typical  form,  I 
would  feel  justified  in  considering  these  Mayfield  specimens  as  a  dis- 
tinct species. 

More  recently,  Truett's  Cave,  a  short  distance  from  Mayfield's,  has 
afforded  one  specimen  of  the  new  variety. 

It  would  thus  appear  that  C\  pellucidm  testii  occurs  only  iu  those 
caves  which  form  the  most  northern  and  outlying  part  of  the  cave 
region  of  southern  Indiana. 

Following  is  a  list  of  the  localities  in  Indiana  from  which  blind  cray- 
fish have  been  taken.  It  will  be  seen  that  they  are  scattered  over  a 
large  part  of  the  southern  half  of  the  State,  and  subsequent  explora- 
tion will  probably  show  that  they  exist  in  every  cave  provided  with 
running  water. 

Truett's  Cave,  Monroe  County;  Mayfield's  Cave,  Monroe  County; 
Shiloh  Cave,  Lawrence  County;  Down's  Cave,*  Lawrence  County; 
Dunnihue's  Cave,  Lawrence  County;  Connelly's  Cave,*  Lawrence. 
County;  Donnelson's  Cave,  LawTcnce  County;  cave  at  Clifty,  Barthol- 
omew County  (F.  C.  Test,  J.  F.  Newsom) ;  <*ave  near  Paoli,*  Orange 
County;  Marengo  Cave,  Orange  County;  Wyandotte  Cave,  Crawford 
County;  small  cave  near  and  southwest  of  Wyandotte  Cave;  AViW 
Cat  Cave,  near  Wyandotte;  ''  caves  in  Harrison  County;"  '* caves  near 
Madison." 


*  It  may  bo  interesting,  that  among  the  lusiny  caves  iu  which  I  observed  C.  pell^ 
cidus,  these  marked  with  an  astensk  po^taiped  both  it  and  C  BartoniL 
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Cambaru*  peUucidus  teatii,  sp.  nov. :  large  male.    One  and  a  half  times  natural  size.    The  right 
chela,  wanting  in  the  specimen,  is  reproduced  from  left  side. 
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1.  Ventral  surface  of  the  thorax  of  C  jjeUu- 

cidus,  showing:  the  first  Joints  of  the  legs 
with  their  hoolcs. 

2.  Same  of  C.  pellucidus  testii. 

8.  AnnuluK  ventralis  of  C.  pellucidus. 
J.  Antennal  scale  of  C.  j}enucidu.f. 
5.  Annulus  ventralis  of  C.  pellucidus  testii. 
*•  Antennal  scale  of  C.  pellucidus  testii. 


7.  8.  and  0.  Rostra  of  C.  pellncidvs.  a  s**rieH 
showing  different  an*angenient  of  .spinas. 

10.  Rostrum  of  C.  pellucidus  te.Htii. 

11  and  12.  First  andoniinal  apjx'udages  of 
C.  pellucidus  testii. 

18  and  14.  First  abdominal  apjienda^es  of 
C.  i>€l lucid  us. 
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THE  SHOFAR— ITS  U^E  AND  ORIGIN.* 
BY 

Cyrus  Adler, 

Assistant  Curator  of  Oriental  Antiquities. 
(With  Plates  xlvi-xlix.) 

The  modem  Jewish  synagogue  has  preserved  in  its  ceremonial,  among 
other  customs,  the  use  of  the  shofar,  translated  in  the  English  version 
of  the  Bible  "cornet."  Several  times  during  the  service  on  New  Year's 
day,  or  Ronh  hashanahy  at  the  conclusion  of  the  Day  of  Atonement,  on 
the  seventh  day  of  the  festival  of  Tabernacles  or  Sukkothj  HosKana 
Raha,  and  during  the  entire  month  of  Ellul,  after  the  recital  of  the 
supplications  or  Selichothy  the  shofar  is  sounded.  Its  use  on  all  these 
occasions  is  not  general  and  probably  never  was,  but  it  still  survives  in 
many  places.    For  the  New  Year's  service  it  is  the  characteristic  feature. 

The  shofar  is  usually  made  of  a  ram's  horn,  straightened  and  flat- 
tened by  heat.  All  natural  horns  can  be  shaped  either  by  heat  or  by 
cooking  in  oil.  t 

The  bore  of  the  instrument  is  a  cylindrical  tube  of  very  small  caliber, 
which  oi)ens  into  a  kind  of  bell  of  parabolic  form.{ 

it  is  not  only  the  solitary  ancient  musical  instrument  actually  pre- 
served in  the  Mosaic  ritual,  but  is  the  oldest  form  of  wind  instrument 
known  to  be  retained  in  use  in  the  world.  § 

In  the  discussion  of  Wetzstein's  paper,  cited  below.  Prof.  Steinthal 
LK)inted  out  that  this  was  an  instrument  no  doubt  used  in  prehistoric 
times. 

•  III  the  abstiiict  of  this  paper  published  in  the  proceedings  of  the  American  Ori- 
ental Society,  October,  1889,  p.  clxxi,  it'.,  I  made  the  request  for  the  communication 
of  additional  information  on  the  subject,  and  I  have  been  favored  with  some  valuable 
snggestions  from  the  late  Prof.  Paul  de  Lagarde,  of  Gottingen. 

1 1  have  recently  met  a  curious  survival  of  the  use  and  manufacture  of  a  musical  in- 
stromeut  made  of  natural  horn.  While  walking  on  Pennsylvania  avenue,  Washing- 
ton, August  22, 1890,  1  saw  a  negro  boy  about  10  years  of  age  with  a  cow  horn  in  his 
hand.  He  told  me  that  he  had  cut  off  the  end,  shaped  tlie  mouthpiece  with  a  hot 
poker,  and  then  scraped  it  with  a  knife.  On  being  urged,  he  blew  it  quite  easily.  I 
endeavored  to  secure  possession  of  it,  but  the  boy  declined  to  part  with  his  handi- 
work. 

t  Musical  Instruments  Historic,  Rare,  and  Unicjue,  by  A.  J.  Hipkins,  Edinburgh, 
Black,  1888,  p.  12. 

$  Ihid,,  p.  1,  and  South  Kensington  Museum  Art  Books,  edited  by  William  Maskell; 
Musical  Instruments,  by  Carl  Engel,  London,  1875 :  Chapman  &  Hall,  p.  24. 
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There  seeiiis  to  be  little  doubt  that  it  has  iK^ini  continuously  used  in 
the  Mosaic  service  from  the  time  it  was  established  until  now.  (Hip- 
kins,  XII ) 

FORM. 

The  shape  of  the  instrument  varies  considerably.  The  modern  ex- 
amples are  usually  flat  (PI.  xlvi,  No.  1).  Two  Italian  specimens  of  the 
seventeenth  century  preserve  the  form  of  the  natural  horn;  the  first  of 
these  is  in  possession  of  the  Rev.  Dr.  8.  Morais,  of  Philadelphia;  it 
was  procured  for  him  from  Veni<*e  by  Ur.  Isaiah  Luzzatto,  of  Padua. 
The  secimd  Italian  specimen  (PI.  xlvi,  Ko.  2)  was  collected  by  Dr.  H. 
Friedenwald,  and  belongs  to  the  National  Museum  collections.  The 
same  shape  is  exhibited  in  a  beautiful  example  figured  by  Hipkins 
(PI.  XLVii,  No.  1 ),  preserved  in  the  Great  Synagogue,  Aldgate,  London. 
A  number  of  excellent  specimens  were  brought  together  at  the  Anglo- 
Jewish  Historical  Exhibition,  held  in  London  in  1887.  They  are  figured 
in  the  accompanying  plates  and  briefly  described  in  the  list  of  illustra- 
tions. Occasionally  the  instruments  contain  Hebrew  inscriptions.  Such 
an  one,  foundnear  Dessau,  was  exhibited  before  theBerliner  Gesellschaft 
fiir  Anthropologic,  Ethnologic  und  Urgeschichte,  at  the  meeting  of 
March  20, 1880,  and  formed  the  subject  of  a  valuable  paper  by  T.  G. 
Wetzstein  (pp.  63-73.  See  Vh  xlvii,  No.  3).  A  similarly  carved  and  in- 
scribed instrument  is  in  the  possession  of  a  lady  in  New  York  (PI.  XLix, 
No.  1).  The  inscription  reads:  "Happy  are  the  people  who  know  the 
sound  (of  the  shofar),"  and  on  the  reverse,  "In  the  light  of  Thy  coun- 
tenance shall  they  walk."  The  inscription  on  the  Dessau  instrument 
consists  of  Isaiah  xxvii,  13  (quoted  below),  and  the  two  blessings 
recited  by  the  person  who  blows  the  instrument:  " Blessed  art  Thou, 
O  Lord,  our  God,  King  of  the  Universe,  who  has  sanctified  us  with 
His  commandments  and  commanded  us  to  hear  the  'sound  of  the 
shofar;"  "Blessed  art  Thou,  O  Lord,  our  God,  King  of  the  Universe, 
who  has  caused  us  to  live,  and  preserved  ns,  and  caused  us  to  reach 
this  time."    (Wetzstein,  p.  05.) 

The  shofar  was  not  the  only  natural  horn  used  by  the  Israelites  as  a 
musical  instrument,  but  no  copies  or  representations  of  the  other  instru- 
ments have  come  down  to  us. 

Some  commentators  are  of  the  opinion  that  the  instrument  known  in 
the  Bible  by  the  generic  name  of  qereUy  was  also  made  of  ram's  horn, 
and  was  very  nearly  identicjil  with  the- shofar ,  the  only  difference  being 
that  the  latter  was  more  curved  than  the  former.    (Bngel.,  p.  24.) 

METHOD   OF   SOUNDINa. 

The  method  of  sounding  the  shofar  has  been  handed  down  by  tradi- 
tion, though  it  varies  slightly  in  dift'erent  comnuinities.  Three  sounds 
are  employed :  the  shortest,  or  teqi'a^  a  broken  or  interrupted  sound, 
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shebariMj  consistiug  in  the  teqta^  given  three  times,  and  terua,  whieh 
is  simply  a  prolongation  of  the  teqia,  Terua  gedolu,  or  the  great  teru  a, 
is  merely  an  exaggeration  of  the  simple  sound  of  that  name.  The  Ger- 
man Jews  sound  the  teqta  gedola  or  great  teqta.    (Hipkins,  p.  xiii.) 

The  sound  is  produced  by  the  ejection  of  a  volume  of  air  into  the 
tnimpet  through  the  lips,  which  act  as  a  reed,  pressed  against  the  ori- 
fice of  the  trumi>et. 

Ac<?ording  to  Hipkins  the  embouchure  of  the  shofar  is  very  difficult, 
and  but  three  proper  tones  are  usually  obtained  from  it,  although  in 
some  instances  higher  notes  can  be  got.  The  short  rythmic  flourishes 
are  common,  with  unimportant  differences,  to  both  the  German  and 
Portuguese  Jews,  and  consequently  date  from  before  their  separation. 
These  flourishes,  as  used  in  the  ritual,  areteqia  CG  tfhebarimC  |  GO  | 
GO  I  Gaud  teru  a  CGGG  \  COCO  |  COCC  |  G  usually  a  tongued  vibrato 
of  the  lower  note.  The  gedolh  is  the  great  teqia  concluding  the  flourishes 
(p.  xiii).  "The  notes  here  given  are  those  usually  produced,  but  from  the 
empirical  formation  of  the  embouchure,  and  a  peculiarity  of  the  player's 
lips,  an  octave  is  occasionally  produced  instead  of  the  normal  fifth.''  My 
own  observation  has  led  me  to  the  conclusion  that  the  production  of 
the  octave  is  quite  common.  The  fundamental,  if  obtained,  is  not  re- 
garded as  a  true  shofar  note. 

Wetzstein  gives  the  following  musical  notation. 

Teqi'a.  Sliebarim.  Teni'a.  Teqi'a  fsedola. 


^^ 


tw  X-- 


9 

9 


According  to  Mishna  Ronh  hashana  (iv,  9)  the  order  of  sounding  the 
shofar  is  as  follows :  three  sounds  are  blown  thrice,  the  time  of  the  dura- 
tion of  six  teqtas  is  equal  to  that  of  three  teruds^  and  that  of  each  teqi'a 
is  equal  to  three  sighs  or  moans. 

From  this  it  would  appear  that  the  interrupted  sound  or  sliebarim 
wan  not  known  when  this  Mishna  was  written.  This  conclusion,  how- 
ever, can  not  be  drawn  with  certainty. 

THE  SHOFAR  IN  THE  LITUBOY. 

Portions  of  the  liturgy  for  New  Year's  Day  have  especial  reference 
to  the  sounding  of  the  shofar.  First  among  these  is  the  hymn,  Adonai 
beqol  shofar  J  by  an  unknown  anthor:  "With  the  sound  of  the  trumpet 
will  the  Lord  publish  salvation,  to  assemble  the  scattered  sheep  at  the 
coming  (accomplishment)  of  the  vision  of  salvation.  God  is  exalted  with 
a  triumphal  shout." 

"  With  the  sound  of  the  trumpet  God  causes  a  voice  to  be  heard 
from  heaven,  on  the  holy  mountain,  and  on  Jerusalem;  then  shall  the 
place  be  established,  by  Thy  right  hand  shall  be  restored  to  its  primi- 
tive state.    God  is  exalted  with  a  triumphal  shout." 

Proc.  N.  M.  93 19  ^  9' '^^^  ^^  GoOglc 
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"  With  the  sound  of  the  trumpet  the  Lord  will  reveal  the  period  and 
appointed  time,  when  He  will  blow  the  trumpet  and  go  in  the  whirl- 
winds of  the  south ;  then  shall  the  wicked  kingdom  of  Edom  he  de- 
stroyed.   God  is  exalted  with  a  triumphal  shout.^ 

"  O  Lord,  with  the  sound  of  the  trumpet  wilt  Thou  blow  upon  the 
holy  mountain ;  the  beautiful  dwelling  of  Zion  wilt  Thou  expand;  Mount 
Seir  shall  be  rent;  the  fixed  stake  shall  be  plucked  up  and  removed, 
God  is  exalted  with  a  triumphal  shout." 

This  is  followed  by  a  hymn  composed  of  the  various  passages  (to  be 
discussed  later  on)  in  the  Bible,  in  which  the  use  of  the  shofar  is 
mentioned.    The  sounding  of  the  comet  thereupon  follows. 

The  liturgy  of  the  German  and  Polish  Jews  contains  the  ten  reasons 
for  sounding  the  shofar  stated  by  Saadia  Gaon.* 

Rabbi  Saadia  observes  that  God  commanded  us  to  sound  the  cornet 
as  alluding  to  the  following  subjects  : 

First.  Because  this  day  is  the  beginning  of  the  creation  on  which 
God  created  the  world  and  thus  began  to  reign  over  it;  and  as  it  is 
customary  at  the  coronation  of  kings  to  sound  the  trumpets  and  cornets 
to  proclaim  the  commencement  of  their  reign,  we,  in  like  manner,  pub- 
licly proclaim,  by  the  sound  of  the  cornet,  that  the  Creator  is  our  king, 
and  thus  says  David,  ^^With  trumpets  and  the  sound  of  the  cornet 
shout  ye  before  the  Lord." 

Second.  As  the  New  Year  is  the  first  of  the  ten  penitential  days, 
we  sound  the  cornet  a«  a  proclamation  to  admonish  all  to  return  and  re- 
pent, which  if  they  do  not,  they  can  not  plead  ignorance,  as  having  been 
fully  informed.  Thus  also  we  find  earthly  kings  publish  their  decrees 
that  none  may  plead  ignorance  thereof. 

Third.  To  remind  us  of  the  la^  given  on  Mount  Sinai,  as  it  is  said, 
Exodus  XIX,  16,  "and  the  voice  of  the  cornet  was  exceedingly  loud," 
and  that  we  ought  to  bind  ourselves  to  the  performance  thereof,  as  our 
ancestors  did,  when  they  said,  "All  that  the  Lord  has  said,  will  we  do, 
and  be  obedient." 

Fourth.  To  remind  us  of  the  prophets  who  are  compared  to  watch- 
men blowing  the  trumpets  as  mentioned  iu  Ezekiel  xxxiii,  4,  "  Whoso- 
ever heareth  the  sound  of  the  cornet  and  taketh  not  warning,  iind  the 
sword  Cometh  and  taketh  him  away,  his  blood  shall  be  upon  his  own 
head,  but  he  that  taketh  warning  shall  save  his  life.'- 

Fifth.  To  remi  nd  us  of  the  destruction  of  the  Holy  Temple,  and  the  ter- 
rifying alarm  of  the  enemy's  warriors  shouting  to  battle  as  mentioned 
in  Jeremiah  iv,  19,  "because  thou  hast  heard,  oh  my  soul,  the  sound  of 
the  trumiiet,  the  alarm  of  war,"  and  therefore,  when  we  hear  the  sound 
of  the  cornet,  we  ought  to  beseech  the  Almighty  to  rebuild  the  Holy 
Temple. 


*  Saadia  ben  Joseph,  892-042,  om«  of  the  great  Jewish  scholars  of  the  middle  ages. 
He  translated  the  Bible  into  Arabic  and  wrote  many  important  works. 
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Sixth.  To  reuiiud  us  of  the  binding  of  Isaac  who  willingly  submitted 
himself  to  the  will  of  Heaven;  thus  ought  we  also  willingly  submit 
even  to  death  itself,  for  the  sanctification  of  the  unity  of  His  holy  name. 
JSeventh.  That  when  we  hear  the  sounding  of  the  cornet  we  may, 
by  the  dread  thereof,  be  induced  to  humble  ourselves  before  the  Su- 
preme Being,  for  it  is  the  nature  of  these  martial  wind  instruments  to 
produce  dread  and  terror.  As  the  prophet  Amos  observes,  ^<  shall  a 
tmmpet  be  blown  in  a  city  and  the  people  not  be  terrified!" 
.  Eighth.  To  remind  us  of  the  great  and  awful  day  of  judgment  on 

'  which  the  trumpet  is  to  be  sounded  as  mentioned,  Zephaniah  i,  14-16: 

»*The  great  day  of  the  Lord  is  near,  it  is  near  and  hasteneth  much,  a 
day  of  the  trumi)et  and  of  shouting." 

Ninth.  To  remind  us  to  pray  for  the  time  when  the  outcasts  of  Is- 
rael are  to  be  gathered  together,  as  mentioned,  Isaiah  xxvii,  13,  "and 
it  shall  come  to  pass  in  that  day,  the  great  trumpet  shall  be  sounded 
and  those  shall  come  who  were  perishing  in  the  land  of  Assyria." 

Tenth.  To  remind  us  of  the  resurrection  of  the  dead  and  the  firm  belief 
thereof,  as  the  prophet  Isaiah  saith  "Yea,  all  ye  that  inhabit  the  world, 
and  that  dwell  on  the  earth,  when  the  standard  is  lifted  up  on  the 
mountain,  ye  shall  behold  when  the  trumpet  is  sounded,  ye  shall  hear." 
The  Biblical  passages  relating  to  the  trumpet  are  again  employed  in 
the  additional  service  or  Musaf^  which  is  read  on  Sabbaths  and  holi- 
days in  place  of  the  additional  sacrifice  commanded  for  those  days. 
I  In  Mishna  Bosh  hashana  (iv,  5)  minute  directions  are  given  as  to  the 

nature  of  the  Biblical  passages  to  be  employed. 

The  order  of  the  blessings  is  as  follows:  Aboth  (relating  to  the  fore- 
fathers), qedmkath  hashetn  (relating  to  the  holiness  of  God),  and  gebu- 
roth  (relating  to  the  greatness  of  God),  and  joined  with  them  are  the 
malkiyoth  (relating  to  God  as  king),  and  the  shofar  is  not  sounded;  then 
I  come  texts  concerning  the  holiness  of  the  day,  after  which  the  shofar 
is  sounded ;  then  follow  the  zikronoth  (memorials)^  after  which  the  shofar 
is  again  sounded.  Next  follow  the  shofaroth  (relating  to  the  shofar), 
and  the  shofar  is  sounded;  he  then  says  aboduh  (worship),  hoda^ah 
(thanksgiving)  and  birlcath  Icohanim  (the  priestly  blessing).  Such  is  the 
opinion  of  Babbi  Jochanan  ben  Nourrie;  but  Eabbi  Aqiba  objected 
I  saying  to  him:  "If  the  shofar  is  not  to  bo  sounded  after  the  reading 
of  the  malkiyoth  why  are  they  to  be  mentioned!"  But  the  proper 
order  is  the  following:  Abothj  geburothj  and  qedushath  hashem  are  said 
with  which  the  malkiyoth  are  to  be  combined;  after  which  the  shofar 
is  to  be  sounded,  then  the  zikronoth  are  to  be  read,  and  the  shofar 
sounded;  next  shofaroth  and  the  shofar  is  again  sounded;  after  which 
abodahj  hoda-ah  and  birkath  kohanim  are  said.  Mishna  liosh  hashana 
(IV,  6)  provides  that  no  less  than  ten  texts  relative  to  malkiyoth^  zikro- 
noth^ and  shofaroth  must  be  said. 

Part  of  the  Bible  lesson  of  the  day  consists  of  a  recitation  of  the 
sacrifice  of  Isaac,  and  there  is  a  hymn  in  the  service  which  dwells  on 
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tbe  incident.  It  is  possible  that  it  was  sought  to  establish  a  basis  for 
the  sacredness  of  the  Barn's  horn  from  the  fact  that  it  was  a  ram  or 
^ayil  which  was  caught  in  the  thickets  by  its  horns  and  which  served 
as  an  offering  instead  of  Isaac.  In  Talmud  Rosh  hashana  we  read 
"  Ye  shall  blow  before  me  with  a  shofar  of  a  ram,  in  order  that  ye  may 
be  reminded  of  tbe  sacrifice  of  Isaac,  the  son  of  Abraham." 

The  hymn  referred  to  above  contains  the  acrostic  Abbas,  Judah, 
Samuel ;  t.  e,,  Judah  ben  Samuel  ibn  Abbas,  a  poet  of  the  twelfth  cen- 
tury, who  traveled  from  Spain  to  the  Orient,  and  afterward  became 
KabbiofFez.* 

MISHNIG  REGULATIONS. 

The  Mishna  permitted  the  use  of  any  horn.  In  Rosh  hashana  iii, 
3,  we  read:  '*  Every  kind  of  horn  may  be  used  because  it  is  a  qeren." 
Eabbi  Jose  remarked,  are  not  all  shofars  called  qereii  (honi)  ?  (Joshua 
VI,  6.) 

The  shofar  of  New  Year's  day  was  usually  the  straight  horn  of  a 
ya'al,  a  kind  of  antelope  or  wild  goat  (chamois),  the  mouthpiece  of 
which  was  covered  with  gold;  while  the  shofar  of  fast  days  was  a  ram's 
horn  whose  mouthpiece  was  covered  with  silver. 

The  statute  is  found  in  Mishnah  Rosh  hashana  iii,  3:  "The 
shofar  of  the  New  Year  was  the  straight  horn  of  a  ya'al,  the  mouth- 
piece of  which  was  covered  with  gold,  and  two  trumpets  were  placed 
on  either  side.  The  sound  of  the  shofar  was  prolonged  and  that  of  the 
trumpets  made  short,  because  the  command  of  the  day  is  for  the  shofar; 
(IV)  and  on  fast  days  crooked  ram's  horns  were  used,  whose  mouth- 
pieces were  covered  with  silver  and  two  trumpets  were  stationed  be- 
tween them.  The  sound  of  the  shofar  was  made  short  and  that  of  the 
trumpets  prolonged,  because  the  command  of  the  day  is  with  reference 
to  the  trumpets  (v).  The  year  of  the  jubilee  Is  like  the  New  Year  with 
respect  to  the  sounding  and  the  blessings.  liabbi  Jehudah,  on  the  con- 
trary, says:  "On  New  Year  they  sound  with  the  horns  of  rams,  and  at 
the  Jubilee  with  chamois." 

The  instrument  used  in  the  modern  syuagoge  has  no  adornments.  It 
probably  represents  a  more  ancient  form  than  the  instrument  described 
in  the  Mishna. 

A  shofar,  which  had  been  broken  and  joined  together  could  not  be 
employed,  though  its  use  was  admissible,  if  it  contained  a  hole  which 
had  been  closed  so  as  not  to  interfere  with  the  sound.t 

In  the  modem  synagogue  the  shofar  is  not  sounded  on  New  Year's 
day  when  it  occurs  on  the  Sabbath.    This  seems  to  have  been  the 


*  KarpeleSy  Geschichte  der  Judischen  Literatur,  p.  496. 

t "  It  18  unlawful  to  use  a  shofar  which  had  been  rent  and  afterwards  joined  to- 
gether; also  one  composed  of  several  pieces  joined  together.  If  a  shofar  had  a  hole 
which  had  been  closed,  if  it  hinders  the  proper  sound,  it  may  not  be  used;  but  if  it 
does  not  affect  the  proper  sound  it  may  be  used.'' — MUhna  Hoah  htuhanaf  in,  6. 
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ancient  rule  after  the  destruction  of  the  temple,  though  it  was  subject 
to  some  modification.* 

Mishna  Bosk  Jiashana,  iv,  provides  that  some  person  other  than  the 
reader  shall  sound  the  shofar.t 

BIBLICAL  PASSAGES. 

We  will  now  proceed  to  examine  the  biblical  passages  with  reference 
to  the  shofar.  Its  use  for  religious  exercise  is  prefaced  by  the  presence 
of  its  sound  at  the  giving  of  the  law.    (Exodus,  xix,  19;  xx,  18.) 

It  is  mentioned  with  other  instruments  as  a  fitting  announcement  of 
the  new  moon.  The  solemn  feasts  were  similarly  announced.  Kew 
Year's  day  was  a  "memorial  of  blowing,"  though  it  will  be  noticed  that 
the  passages  in  the  Pentateuch  which  refer  to  this  day,  both  use  the 
word  ^'terucbhj^  or  blowing,  without  expressly  mentioning  the  shofar 
itself. 

*^ Speak  to  the  children  of  Israel  as  follows:  In  the  seventh  month, 
on  the  first  day  of  the  month,  there  shall  be  to  you  a  Sabbath,  a  memorial 
of  blowing,  a  holy  convocation"  (Lev.,  xxiii,  24),  while  in  another  pas- 
sage it  is  simply  called  "  a  day  of  blowing"  (Numbers,  xxix,  1). 

Special  feasts  or  solemn  assemblies  for  particular  purposes  were 
announced  by  the  blowing  of  the  shofar.    (Joel,  ii,  15.) 

The  great  year  of  release,  which  occurred  after  the  enumeration  of 
seven  times  seven  years,  was  announced  by  the  sounding  of  the  shofar, 
not  at  the  beginning  of  the  year,  on  New  Year's  day,  as  might  be 
expected,  but  ten  days  thereafter,  on  the  Day  of  Atonement.   (Leviticus, 

XXV,  9.) 

In  Isaiah's  vision  of  the  great  day  of  judgment  the  shofar  is  blown 


*  **  When  the  feast  of  the  New  Year  happened  on  the  Sabbath  they  used  to  soand 
the  shofar  in  the  sanctuary,  but  not  out  of  it.  After  the  destruction  of  the  temple, 
Rabban  Jochanan,  son  of  Zaccai,  ordained  that  they  should  sound  (on  the  Sabbath)  in 
every  place  ay  here  there  is  a  tribunal  of  justice  {Belk  Din).  Rabbi  Eleazar  says: 
**  He  only  issued  this  order  in  respect  to  Jamnia/'  but  they  (the  other  sages)  said 
unto  hiniy  '*it  was  the  same  for  Jamnia  as  for  any  other  place  in  which  there  is  a 
permanent  tribunal  of  justice.'' 

'^  And  in  this  respect  also  was  Jerusalem  privileged  above  Jamnia,  viz,  that  every 
city  from  whence  Jerusalem  could  be  seen  and  the  sounding  heard,  which  was  near 
enough,  and  to  which  it  was  allowed  to  go  on  the  Sabbath,  might  bound;  but  iu 
Jamnia  it  was  only  permitted  to  sound  before  the  tribunal  of  justice. — Minhna  liosk 
hashana,  iv,  2. 

fit  was  not  permitted  for  the  purpose  of  sounding  the  shofar  on  the  feast  of 
New  Year,  to  go  beyond  the  Sabbatical  limits,  to  remove  a  heap  of  stcmes  under 
which  a  shofar  is  buried,  mount  a  tree,  ride  on  any  animal,  or  swim  over  the  waters 
to  get  a  shofar,  nor  may  be  cut  it  with  anything  that  may  not  be  used,  on  account 
of  transgression  against  the  Sabbatical  rest,  nor  disobey  on  its  account  any  nega- 
tive precept  of  the  law ;  but  a  person  may,  if  he  choose,  pour  water  or  wine  into  the 
shofar  to  improve  its  sonnd.  Children  should  not  be  prevented  from  sounding,  but 
on  the  contrary  it  is  lawful  to  be  occupied  in  teaching  them  to  sound/' — MUhna 
Ba§k  kashana,  iv,  8. 
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to  assemble  "those  who  are  lost  in  the  land  of  Asshiir  and  those  who 
are  out^jasts  in  the  land  of  Egypt."    (xxvii,  13.) 

When  David  removed  the  ark  to  Jerusalem  the  sound  of  the  shofar 
was  heard  in  the  procession.     (II  Samuel,  vi,  15;  I  Chron.,  xv,  28.) 

It  is  mentioned  along  with  other  musical  instruments  as  a  proper 
accompaniment  of  psalmody.  '^  Praise  Him  with  the  blowing  of  the  sho- 
far, praise  Him  with  the  psaltry  and  the  harp."  (Ps.,  cl,  3;  cf.  also 
xcviii,  6.) 

Some  years  ago  I  was  informed  it  had  been  introduced  iiit-o  opera  by 
an  Italian  composer,  with  what  success  I  do  not  know. 

WAR   HORN. 

The  most  ancient  use  of  signals  of  any  sort  was  no  doubt  to  apprise 
a  tribe  of  the  coming  of  an  enemy  and  to  call  together  the  clansmen  for 
defense.  Possibly  the  earliest,  certainly  the  most  frequent  use  of  the 
shofar  in  Israel,  was  for  military  purposes. 

The  ancient  Egyptians  used  a  trumpet  for  military  purposes,  but  it 
was  a  long,  straight  metallic  instrument  like  the  Hebrew  ha^ogera. 
(Wilkinson,  i,  104f.) 

The  troops  seemed  to  have  marched  to  its  notes.  (Ibid,j  woodcut 
289,  and  Eawlinson,  History  of  Ancient  Egypt,  Vol.  i,  p.  491.) 

The  shofar  could  be  heard  at  a  great  distance.  There  is  an  allusion  to 
its  loudness  in  Isaiah  (lviii,  1):  "Cry  with  a  full  throat,  spare  not, 
like  the  shofar  lift  up  thy  voice,  and  declare  unto  my  people  their 
transgression,  and  to  the  house  of  Jacob  their  sins.'' 

It  played  an  important  part  in  the  imposing  demonstration  made 
before  the  walls  of  Jericho.    (Joshua,  vi,  4,  5,  6,  8, 9, 13, 16,  20.) 

When  Gideon  was  filled  with  the  spirit  of  the  Lord  he  assembled 
the  outlaws  who  composed  his  army  by  blowing  the  shofar  (Judges 
yi,  34).  Each  man  carried  one  of  the  instruments  and  the  noise  thereof 
very  materially  contributed  to  the  surprise  of  the  Midianite  army. 
(Judges,  VII,  8,  16,  18, 19,  20,  22.) 

In  the  actual  narrative  itself,  the  shofar  is  not  as  frequently  men- 
tioned as  the  constancy  of  its  use  for  certain  purposes  might  lead  us 
to  expect.  The  infrequency  of  its  mention  is  in  a  way,  however,  a  sort 
of  evidence  of  the  frequency  of  its  use.  The  blowing  of  the  bugle  is 
as  regular  a  part  of  a  charge  as  the  horses  on  which  the  cavalry  is 
mounted.  Its  picturesqueness  would  naturally  strike  the  mind  of  a 
poet  and  so  the  references  to  the  shofar  in  the  prophetical  books  are 
numerous. 

In  the  following  nineteen  passages  from  the  prophets,  the  shofar 
symbolizes  war: 

"Tell  ye  in  Judah,  and  publish  in  Jerusalem,  and  say.  Blow  ye  the 
shofar  in  the  land :  call  out,  gather  together,  and  say,  Assemble  your- 
selves, and  let  us  go  into  the  fortified  cities."    (Jeremiah,  iv,  5.) 

"My  bowels,  my  bowels !    I  am  shaken,  at  the  very  chambers  of  my 
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heart;  my  heart  beateth  tumnltuously  in  me;  I  can  not  remain  silent; 
because  the  sound  of  the  shofar  hast  thou  heard,  O  my  soul,  the  alarm 
of  war."    (Jeremiah,  iv,  19.) 

"How  long  shall  I  see  the  standard,  hear  the  sound  of  the  shofar f' 
(Jeremiah,  iv,  21.) 

"Assemble,  O  ye  children  of  Benjamin,  to  flee  out  of  the  midst  of 
Jerusalem,  and  in  Thekoa,  blow  the  shofar  and  on  Bethhakkerein  set 
set  up  a  fire  signal;  for  evil  is  seen  (coming)  out  of  the  north,  and 
great  havoc."    (Jeremiah,  vi,  1.) 

"Then  did  I  set  watchmen  over  you,  (saying)  Listen  to  the  sound  of 
the  shofar.    But  they  said.  We  will  not  listen."    (Jeremiah,  vi,  17.) 

"Saying,  No;  but  into  the  land  of  Egypt  will  we  go,  that  we  may  not 
see  war,  nor  hear  the  sound  of  the  shofar,  and  that  we  may  not  have 
hunger  for  bread;  and  there  will  we  dwell."    (Jeremiah,  xxii,  14.) 

"Lift  ye  up  a  standard  in  the  land,  blow  ye  the  shofar  among  the 
nations."    (Jeremiah,  Li,  27.) 

"  And  if  he  see  the  sword  coming  over  the  land,  and  blow  the  shofar 
and  warn  the  people."    (Ezekiel,  xxxiii,  3.) 

"And  whosoever  heareth  the  sound  of  the  shofar  and  taketh  no 
warning;  and  the  sword  cometh,  and  taketh  him  away,  his  blood  shall 
be  upon  his  own  head."    (Ezekiel,  xxxni,  4.) 

"  The  sound  of  the  shofar  hath  he  heard,  and  he  hath  taken  no  warn- 
ing; his  blood  shall  be  upon  him.  But  had  he  taken  warning  he  wcmld 
have  delivered  his  soul."    (Ezekiel,  xxxiii,  6.) 

"  But  if  the  watchman  see  the  sword  coming,  and  blow  not  the  shofar 
so  that  the  people  be  not  warned,  and  the  sword  cometh,  and  taketh 
away  from  among  them  some  person,  this  one  is  taken  away  for  hiit 
iniquity;  but  his  blood  will  I  require  from  the  watchman's  hand. 
(Ezekiel,  xxxiii,  6.) 

"  Blow  ye  the  shofar  in  Gib'ah,  the  trumpet  in  Bamah ;  blow  the  alarm 
at  Bethaven.    (The  enemy  is)  after  thee,  O  Benjamin."    (Hosea,  v,  8.) 

"  Set  the  shofar  to  thy  mouth.  (Let  the  enemy  come)  like  the  eagle 
against  the  house  of  the  Lord;  because  they  have  transgressed  my 
covenant,  and  against  my  law  have  they  trespassed."  (Hosea,  viii,  1.) 

"  Blow  ye  the  shofar  in  Zion,  and  sound  an  alarm  on  my  Holy  Mount ; 
let  all  the  inhabitants  of  the  land  tremble;  for  the  day  of  the  Lord 
cometh,  for  it  is  nigh."    (Joel,  ii,  1.) 

"  And  I  will  send  a  fire  against  Moab,  which  shall  devour  the  palaces 
of  Keriyoth;  and  Moab  shall  die  in  the  tumult,  in  the  shouting,  amidst 
the  sound  of  the  shofar."    (Amos,  ii,  2.) 

"  Shall  A  shofar  be  blown  in  a  city  and  the  people  not  become  afraid  f 
Shall  there  be  evil  in  a  city,  and  the  Lord  have  not  done  it."  (Amos, 
III,  0.) 

"A  day  of  the  shofar  and  alarm,  against  the  fenced  rities,  and 
against  the  high  battlements."    (Zephaniah,  i,  16.) 

"With  impatient  noise  and  rage  he  holloweth  (with  his  hoof)  the 
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ground,  and  keepeth  not  quiet  when  the  shofar's  voice  (is  heard)." 
(Job,  XXXIX,  24.) 

OTHER  USES. 

Prom  the  Talmud  we  learn  that  the  use  of  the  shofar  as  a  note  of 
alarm  of  war  was  transferred  to  other  seasons  of  danger  and  distress. 
Famine,  plague  of  locusts,  and  drought  (Mishna  Taanith,  i,  6)  occasioned 
the  blowing  of  the  shofar. 

The  shofar  was  employed  at  the  public  ceremony  of  excommunica- 
tion.*    (Wetzstein,  p.  67.) 

A  very  curious  use  of  the  shofar  in  later  times  wa«  in  funeral  cere- 
monies (Wetzstein,  p.  67).  I  agree  with  Wetzstein  that  this  use  of 
the  instniment  is  quite  apart  from  the  usual  Semitic  custom  and  was 
probably  borrowed. 

As  a  signal  instrument  of  war  it  had  various  uses,  possibly  accord- 
ing to  the  note  that  was  blown.  It  was  the  signal  for  going  out  to 
battle,  for  the  announcement  of  a  victory,  and  for  a  recall  of  the  troops. 

It  was  with  the  shofar  that  Ehud  assembled  the  people.  "And  it 
came  to  pass,  when  he  was  come,  that  he  blew  the  shofar  on  the  moun- 
tain of  Ephraim,  and  the  children  of  Israel  went  down  with  him  from 
the  mountain  and  he  before  them."    (Judges,  iii,  27.) 

"And  again  there  happened  to  be  a  worthless  man,  whose  name  was 
Sheba,  the  son  of  Bichri,  a  Benjamite,  and  he  blew  the  shofar  and 
said,  'We  have  no  part  in  David,  nor  have  we  any  inheritance  in  the 
son  of  Jesse;  every  man  to  his  teuts,  O  Israel.'"    (II  Samuel,  xx,  1.) 

Isaiah  refers  to  this  use  (xviii,  3)  :t  "All  ye  inhabitants  of  the  world, 
and  dwellers  on  the  earth,  when  the  ensign  is  lifted  upon  the  moun- 
tains, see  ye;  and  when  the  shofar  is  blown,  hear  ye." 

When  Jonathan  had  defeated  the  Philistines  in  Geba,  "  Saul  blew 
the  shofar  throughout  all  the  land,  saying,  Let  the  Hebrews  hear," 
(I  Samuel  xiii,  3,),  and  thus  become  acquainted  with  the  victory. 

It  announced  the  end  of  the  struggle  between  Abner  and  Joab  which 
succeeded  the  death  of  Saul.    (II  Sanmel,  ii,  28.) 

After  the  death  of  Absalom,  which  really  ended  the  revolt  against 
David,  Joab  blew  the  shofar  and  the  people  returned  from  pursuing 
after  Israel.    (II  Samuel,  xviii,  16,  c/.  also  II  Samuel,  xx,  22.) 

The  shofar  was  employed  to  announce  the  coronation  of  a  king. 
This  may  be  considered  but  a  fea,ture  of  its  use  for  military  purposes, 
since,  as  some  of  the  passages  about  to  be  quoted  show,  the  coronation 


"^In  Satthedrinf  7  b.,  we  read :  "  Rab  Hnna  when  about  to  hold  court  was  accnstomed 
to  ask  for  the  implementH  of  Lin  trade :  a  rod^  a  strap,  a  shofar,  aud  a  Bandal."  The 
ehofar,  remarks  Kashi,  was  for  use  at  au  excommiiulcation. 

tNak^'Ireh  Khltneh,  a  rot'k  near  Bandamir,  in  Persia,  is  so  called  (according  to  tra- 
dition) becanse  at  the  sound  of  drums  and  trumpets  the  workmen  engsiged  on  the 
walls  and  dikes  in  the  neighborhood  assembled  there  to  receive  their  wages  and 
provision.    (Ousely,  ii,  186.) 
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of  the  king  and  the  announcement  of  his  victory.over  some  other  tribe 
or  faction  were  one  and  the  same  event. 

When  Absalom  was  engaged  in  the  revolt  against  his  father  he  sent 
spies  among  all  the  tribes  of  Israel  announcing  his  intentions  and  in- 
forming them  that  when  they  heard  the  shofar  sounded  they  might  say 
that  he  had  become  king.    (II  Samuel  xv,  10.) 

Ill  the  directions  given  with  regard  to  the  coronation  of  Solomon  the 
use  of  the  shofar  is  expressly  mentioned  (I  Kings, i,  34  and  39),  and  its 
sound  affrighted  Adonijah  and  guests  at  tlieir  banquet.  (I  Kings,  i, 
41.) 

The  overthrow  of  the  house  of  Ahab  and  the  coronation  of  Jehu 
were  pr<»c1aimed  in  the  same  way.    (II  Kings,  ix,  13.) 

BTYMOLOaV. 

The  etymology  of  shofar  is  not  at  all  clear.  Gesenius  derived  it 
from  the  stem  shofar  "  to  be  bright,  clear,  beautiful — possibly  on  ac- 
count of  its  clear  sound,"  but  this  is  hardly  satisfactory.  The  editors 
of  the  eleventh  edition  of  Gesenius  retain  the  same  explanation.  • 

Nothing  can  be  learned  from  Arabic  mbburA  This  is  simply  bor- 
rowed from  the  Talmudic  form^Mppura  or  Hppur,  the  b  in  Arabic  repre- 
senting the  Hebrew  p,  as  the  Arabic  possesses  no  x),  but  only  f  { 

The  trumpet  now  used  by  the  Arabs  of  Asia  Minor,  which  they  call 
ieifury  is  a  metallic  instrument.  It  is  possible,  however,  that  the  word 
was  originally  applied  by  the  Arabs  t4)  an  instrument  of  horn.§ 

The  Arabian  Jews  called  the  shofar  iaafar.  We  may,  however,  get 
some  light  from  Assyrian.  || 

According  to  Stade  (Grammar,  par.  218a)  the  Hebrew  shofar  stands 
for  a  form  sappar,  and  exactly  this  form  has  been  found  in  Assyrian. 
In  a  cuneiform  list  of  animals  (II  Eawlinson,  vi,  6  cd)  we  find,  foHowing 
atuduj  "he  goat,"  the  word  sapparu^  which  is  accordingly  the  name  of 
an  animal,  possibly  of  the  goat  order.    The  word  also  oc^curs  in  a 


*They  say  parentheticaUy  that  the  shofar  -was  the  shape  of  a  horn  and  possibly 
made  of  horn. 

tWetz8t«in,  p.  73,  proposes  an  Arabic  etymology;  sufra  andia/tr  in  Arabic  mean 
edge  or  corner,  and  it  is  probably  his  idea  that  they  bear  the  same  relation  to  shofar 
that  comer  bears  to  Latin  cornu.  The  late  Prof,  do  Lagarde  compared  shofar  with 
Armenian  shifora  {Jtinetiiache  Siudiev,  p.  117,  No.  16931). 

XCf.  Siegmund  Fraenkel,  Die  Aramaiachen  Fremdworter  im  Arahischen,  Leyden, 
1888,  p.  24. 

$  See  Mnsical  Instruments  and  their  Homes,  by  Mary  E.  Brown  and  William 
Adams  Brawn  (New  York,  1888),  p.  196.  It  is  principally  interesting  because  it 
resembles  the  trumpet  played  by  an  Assyrian  warrior  on  a  bas-relief  of  Niiioveh  and 
the  Hebrew  trumpet  represented  on  the  arch  of  Titus  at  Rome.  This  latter  is  not 
identical  with  the  shofar;  it  is  the  straight  metallic  trumpet  or  ha^o^cra  wliich  i» 
represented  on  the  arch  of  Titus  (Engel,  p.  24). 

K  Fr.  Delitzsch,  Prolegomena  einea  tieuen  Hebraiseh-Aramaischen  Wortfrbuches  ziim 
Jlten  Testament,  Leipzig,  1886,  p.  125. 
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bilingual  incantation  (V  Eawlinnon,  50,  47-49i>)  describing  the  action  of 
the  disease  called  asalcku.  The  i)a8sagc  reads:  turdha  ina  qaqqadisu  u 
qarnuu  iggabitj  atuda  mppar  sadt  mppartmunu  i^gahitj  "  the  mountain 
goat  by  its  head  and  horns  it  seizes,  the  he  goat,  the  sappar  of  the 
mountain,  by  its  sappartu  it  seizes."  Here  sappartu  undoubtedly  means 
^'hom,''  being  the  feminine  form  used  in  Semitic  to  denote  lifeless  objects 
(Gesenius,  Grammar,  par.  107,  3,  a) ;  the  conclusion  would,  therefore,  be 
that  the  shofar  is  so  called  because  it  was  originally  made  of  the  horn 
of  the  species  of  goat  called  mppar*  The  Hebrew  shofar  corresponds 
to  Assyrian  Sappartu^  it  being  worthy  of  notice  tliat  shofar,  although 
not  possessing  the  feminine  termination  in  the  singular,  always  makes 
a  feminine  plural. 

In  the  discussion  on  the  Wetzstein  paper  Mr.  Hartmann  suggested 
that  the  peculiar  shape  of  the  horn  given  to  it  artificially  was  intended 
to  imitate  the  shape  of  the  horn  of  some  wild  animal,  possibly  the  wild 
sheep  {Ovia  cyprias) ;  not  that  I  apprehend  that  the  suggestion  is  exactly 
correct,  since,  as  will  be  seen,  the  shape  is  not  uniform.  The  suggestion, 
however,  that  the  horn  was  not  that  of  a  domesticated  animal,  but  of  an 
animal  more  diflBcult  to  get,  seems  to  have  a  certain  inherent  probability. 

Wetzstein  is  of  the  opinion  that  the  use  of  the  ram's  horn  may  have 
been  borrowed  by  the  Israelites  and  goes  back  to  a  people  who  were 
engaged  solely  in  the  care  of  sheep.  By  these  it  was  used  as  a  signal 
of  alarm. 

SIMILAR  INSTRUMENTS. 

Various  ancient  and  modern  nations  have  used  the  horns  of  animals 
for  wind  instruments.  The  following  specimens  are  preserved  in  the 
collection  of  musical  instruments  in  the  U.  S.  National  Museum. 

At  the  time  of  the  Festival  of  the  Proi)het  the  Berbers  use  a  horn 
whi(;h  consists  of  two  rams'  horns  joined  at  the  ends  and  provided  with 
metal  mouth-pieces.  This  instrument  is  now  called  zamr.  The  speci- 
men belongs  to  the  National  Museum  and  was  collected  by  Mr.Talcott 
Williams. 

The  Shringa,  "an  ancient  outdoor  wind  instrument  of  the  horn 
species.  It  is  commonly  known  as  the  Indian  horn.  It  was  the  favor- 
ite instrument  of  the  Hindu  god  Siva."  It  is  a  common  ox  or  bufialo 
horn  of  dark  color,  scraped  and  polished,  the  tip  cut  off  and  the  em- 
bouchure enlarged  and  shaped  w4th  a  hot  iron.  It  is  12J  inches  in 
length  and  the  diameter  varies  from  five-eighths  to  2 J  inches.  In  form 
it  differs  in  nowise  from  the  shofar.     (PI.  XLVI,  No.  4.) 

The  JEmbuchi,  also  known  as  the  Ponza^  Apnnsa,  and  Oukpwe^  an  Afri- 
can trumpet  or  war  horn  made  of  an  elephant's  tusk,  the  natural  cavity 

*  Biiron  voii  Korff*,  in  the  discussion  of  Wetzstein's  paper,  asserted  that  the  goat 
horn  was  still  used  for  making  ahofars  by  the  Jews  of  Poland.  If  this  statement  be 
correct  it  would  point  to  a  tradition  more  ancient  than  that  contained  in  the  Jewish 
liturgy. 
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forming  tlie  bore  of  the  horn.  (PI.  xlvi,  No.  10.)  The  embouchui*e  is 
formed  on  the  inner  or  concave  side  of  the  tnsk,  the  ivory  being  worked 
away  so  as  to  leave  a  projecting  mouthpiece  3|  inches  long,  1^  inches 
wide  and  one-half  inch  high.  The  instrument  itself  is  21^  inches  long; 
the  diameter  tai>ers  from  3^  by  3f  to  three-fourths  of  an  inch.  It  is  made 
by  the  Palla  Balla  negroe^s  of  the  Lower  Congo. 

African  war  horn  made  of  elephant^s  tusk,  rudely  carved  about  the 
mouth  hole  and  smaller  end.  It  is  suspended  by  a  coixi  of  human  hair 
sennit.  The  natural  cavity  forms  the  bore  of  the  horn.  The  embouch- 
ure is  made  in  the  concave  side  of  the  horn  and  is  elliptic  in  shape. 
The  instrument  is  20  inches  long,  the  diameter  of  the  bell  being  3^ 
inches.  There  are  four  other  war  horns  of  elephants  tusks,  made  in 
various  parts  of  Africa,  which  do  not  differ  in  form  from  the  specimens 
described  above. 

The  natives  of  Sumatra  use  a  trumpet  made  of  the  horn  of  a  cow.* 

The  earliest  metal  trumpets  were  constructed  on  the  same  principle 
as  the  shofar,  and  in  some  cases  the  form  of  the  instrument  is  plainly 
a  copy  of  some  natural  horn.t 

In  one  of  the  smaller  mounds  at  Tello,  M.  de  Sarzec  discovered  a 
fragment  of  a  large  bronze  statue.  "It  was,"  he  says,  "a  life-sized 
bull's  horn  of  bronze  plating,  mounted-  on  a  wooden  frame,  but  the 
wood  was  carbonized  by  the  action  of  fire." 

There  is  a  Siamese  engraved  copper  horn  in  the  U.  S.  National 
Museum  shaped  like  a  buffalo  bom.  (PL  xlvi,  5.)  The  British  Mu- 
seum possesses  a  bronze  Etruscan  cornu  (engraved),  constructed  on 
the  same  principle  (Engel,  j).  33).  Of  similar  pattern  was  the  tuba. 
Both  the  cornu  and  the  tuba  were  employed  in  war  to  convey  signals 
(ibid.,  p.  36). 

The  Greeks  had  a  curved  horn,  Iceras,  made  of  brass,  and  a  straight 
horn,  salpinx,  exclusively  used  in  war  {ibid.,  p.  32).  Trumpets  are 
often  mentioned  by  writers  who  have  recorded  the  manners  and  cus- 
toms of  the  Indians  at  the  time  of  the  discovery  of  America  {ibid., 
p.  67).  No  specimen  of  such  trumpets  have  so  far  been  discovered 
among  North.  American  aboriginal  remains.  A  wooden  wind  instru- 
ment is  in  use  among  the  Carvadoo,  an  Indian  tribe  in  Brazil.  "With 
this  people  it  is  the  custom  for  the  chief  to  give  on  his  war  trumpet 
the  signal  for  battle,  and  to  continue  blowing  as  long  as  be  wishes  the 
battle  to  last"  {ibid.,  p.  69). 

The  metallic  descendant  of  the  Indian  buffalo  horn,  the  shringa,  men- 
tioned above,  is  the  rana  shringa,  an  outdoor  instrument  made  of  cop- 
per, formerly  used  in  military  and  now  universally  in  religious  pro- 
cessions throughout  India,  both  by  Hindus  and  Mohammedans,  the 

•  Indonenenf  oder  die  Inseln  des  malayischen  Archipel,  ron  A.  Rastian.  in.  Lieferung, 
Sumatra  und  Xachbarschaft,    Berlin,  1886,  PI.  ii.  No.  5. 

tBabelou:  Manual  of  Oriental  AntiquitieSt  p.  37;  lierue  archeologique^  1883  (3" 
ii^rie,  t.  u),  Pi.  XX. 
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performers  usually  being  Hindus  of  the  lower  caste.  In  the  villages 
of  southern  and  central  India  the  watchmen  blow  it  at  sunset  and  at 
certain  hours  of  the  night,  like  the  German  nachtwiichter.  In  large 
cities  a  horn-blower  is  always  attached  to  the  police.  There  is  seldom 
a  guard  or  detachment  of  native  irregular  troops  without  one.  It  is 
employed  in  all  processions,  temple  services,  marriages,  and  other 
festive  occasions,  and  at  funerals.* 

Another  trumpet  of  the  same  class  is  the  kuma,  used  chiefly  in  reli- 
gious processions,  or  in  festivals  in  honor  of  local  divinities.  Only 
Brahmins  and  persons  of  a  certain  rank  are  permitted  to  use  the  kuma. 
It  is  esteemed  by  all  Brahmins  to  be  the  most  ancient  instrument  of 
music  in  existence,  and  the  sound  of  it  to  be  especially  pleasing  to  the 
gods  in  various  particular  ceremonies  and  at  solemn  parts  of  the  sacri- 
fices (Cf.  Ibid.  loc.  cit.). 

CONCLUSIONS. 

In  conclusion,  the  following  deductions,  which  seem  to  be  legitimate, 
are  drawn,  though  all  are  not  advanced  with  equal  confidence: 

(1)  The  oldest  wind  instrument  used  by  inland  peoples  was  the  horn 
of  an  animal,  with  a  natural  cavity,  and  a  mouthpiece  formed  by  cutting 
oft'  the  end.    Horns  which  required  hollowing  came  later  into  use. 

(2)  These  horns  were  originally  used  as  signals  in  time  of  danger 
and  for  making  announcements  in  general. 

(3)  Many  of  these  important  announcements  had  a  religious  charac- 
ter. The  antiquity  of  the  instrument  caused  its  permanent  adoption 
for  sacred  purposes. 

(4)  The  shofar,  speaking  especially  of  the  instrument  of  that  name^ 
was  originally  a  wind  instrument,  made  of  the  horn  of  a  wild  goat.  Its 
sacred  character  may  be  connected  with  sacrificial  use  made  of  the 
goat. 

(5)  The  etymology  of  the  word  is  to  be  sought  in  the  Assyrian  sapparj 
a  species  of  wild  goat;  iappartu  (the  feminine  form)  meant  originally 
the  horn  of  the  sappar,  and  it  may  afterwards  have  been  used  for  horn, 
in  general. 

Tribes  dwelling  near  the  sea  used  shells  for  the  same  purpose.  Bib- 
lical Hebrew  possesses  two  other  words  for  the  horn  of  some  special 
animal,  qereti  and  yobel^  which  were  originally  applied  to  animals.  It 
is  interesting  in  this  connection  that  Hebrew  qeren,  Latin  cornu,  and 
English  horn  are  all  used  both  for  a  wind  instrument  and  for  the  horn 
of  an  animal. 


*Cf.  Capt.  Meadows  Taylor.     Proceedings  of  the   Royal    Irish   Academy,  Vol. 
IX,  PI.  1,  p.  110. 
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UST  OP  DIATOMACEA  FROM  A  DEEP-SEA  DREDGING  IN  THE 
ATLANTIC  OCEAN  OFF  DELAWARE  BAY  BY  THE  U.  S.  FISH 
COMMISSION  STEAMER  ALBATROSS. 

BY 

Albert  Mann. 

In  presenting  this  list  of  species  of  the  Diatomaceae,  accompanied 
with  mounted,  specimens,  which  I  have  discovered  in  the  first  of  the 
deep-sea  Atlantic  dredgings  submitted  to  me  for  examination,  I  wish 
to  offer  some  general  results  of  the  investigation. 

This  dredging  was  taken  by  the  United  States  steamer  Albatross  at 
Station  Ko.  2721,  being  in  latitude  38o  56'  00"  N.  and  longitude  72o  11' 
30"  W.,  and  in  813  fathoms  of  water.  The  species  found  (numbering 
145,  and  with  varieties  156)  comprise  not  only  marine  forms,  but  a  large 
number  that  are  known  to  be  fresh- water,  and  some  found  hitherto 
only  in  a  fossil  state. 

Before  treating  the  material  with  acids  I  carefully  examined  it  as  it 
was  sent  to  me,  preserved  in  alcohol,  and  discovered  that  none  of  the 
frustules  contain  a  particle  of  endochrome  or  organic  matter.  This, 
taken  in  connection  with  the  depth  of  water,  the  large  number  of  species 
represented,  and  the  before-mentioned  fact  that  there  are  many  fresh- 
water and  fossil  as  well  as  marine  forms,  makes  it  evident  that  the 
entire  deposit  is  composed  of  fine  detritus  gradually  sifted  down  upon 
the  sea  bottom  and  conveyed  there  by  currents  from  a  considerable 
distance. 

The  Delaware  Eiver  has  without  doubt  supplied  most  of  the  mate- 
rial of  this  dredging,  as  it  empties  into  the  ocean  almost  directly  west 
of  the  locality  where  it  was  taken,  and  as  most  of  the  forms  (marine 
and  fresh)  are  such  as  are  common  in  rivers  and  streams  of  correspond- 
ingly temperate  latitude. 

An  interesting  corroboration  of  this  is  to  be  found  in  one  of  the  fossil 
species,  Navicula  Schultzei  Kain.  This  diatom  was  originally  discovered 
in  material  from  an  artesian  well  at  Atlantic  City,  N.  J.,  at  a  depth  of  406 
feet,  by  Mr.  0.  H.  Kain,  of  Philadelphia,  Pa.,  and  named  by  him.  The 
same  stratum  however,  outcrops  at  several  ])laces  along  the  Delaware 
Eiver  watershed,  notably  at  Shiloh,  N.  J.,  and  this  diatom,  with,  perhaps, 
Saphaneis  gemmifera  Ehrb.,  and  other  of  the  fossil  forms,  could  have 
gotten  into  this  dredging  in  no  other  way  than  by  being  brought  by  the 
Delaware  Eiver  from  some  of  these  outcrops.  But  there  are  some  forms 
occurring  abundantly  in  this  deposit  which  are  essentiall  y  tropical ;  these 
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may  have  been  conveyed  here  by  the  Gulf  Stream,  which  flows  north- 
ward near  this  point. 

By  laborious  examination  of  nearly  all  the  literature  on  the  Diato- 
maceaB  I  found  it  unnecessary  to  give  a  new  name  to  a  |ingle  one  of 
the  many  species  discovered.  This  is  really  a  cause  for  congratulation, 
for,  however  enticing  to  the  investigator  the  opportunity  of  naming 
<*new  forms''  may  be,  it  is  a  thing  to  be  avoided  whenever  possible. 
All  departments  of  natural  science  are  afflicted  with  a  host  of  unwar- 
ranted names,  and  none  more  so  than  that  of  the  Diatomaceie,  where  at 
least  20  per  cent  of  the  generic  and  specific  names  are  fictitious.  For  this 
reason  I  have  been  compelled  to  make,  in  the  pages  following,  a  num- 
ber of  corrections  of  familiar  names. 

The  entire  absence  of  new  species  in  this  gathering  is  an  additional 
confirmation  of  the  statement  that  it  is  entirely  the  product  of  trans- 
portation; since  diatoms  found  growing  at  so  unusual  a  depth  would 
have  quite  certainly  supplied  some  hitherto  unknown  forms. 

Following  is  a  list  of  genera  and  species  found,  together  with  refer- 
ences to  the  drawing  and  descriptions  in  published  works  by  which 
they  were  identified. 

ActinocyclUB  crasBUB  W.  S.    (Van  Ueurck's  Synopsis;  pi.  124^  fig.  8.    Smith's  B. 

D.,  pi.  4,  fig.  41.)    Very  scarce. 
ActinocyclUB  RalfaU  W.  S.     (Van  Heurck's  Synop.,  pi.  123,  fig.  6.)     Common. 

The  forms  here  found  are  somewhat  intermediate  between  the  above 
and  A.  Ehrenhergii  Ealfs.  In  fact,  these  two  species  are  known  to 
grade  into  each  other  by  almost  indistinguishable  forms;  so  that  It  is 
probable  they  should  constitute  only  varieties  of  one  species. 

ActinocyclUB  Ralfsii,  var.  sparBiis  (=XSupodiBCUB  BparBUB^  Greg.).    (Pritchard's 

Infusoria,  p.  835;  Moebius's  Plates,  pi.  12,  fig.  474.)    Frequent. 
ActinocyclUB  BubtiUa  Ralfs.    (Van  Henrck's  Syn.,  pi.  124,  fig.  7,  pi.  125,  figs.  9  and 

11.)    Scarce. 
Actinoptychus  hezagonuB  Grun.    (Schmidt's  Atlas,  pi.  1,  fig.  15.)    Very  scarce. 
ActinoptychuB  aplendeuB  Ralfs.    (Van  Heurck's  Syn.,  pi.  119,  figs.  1-4,  pi.  120, 

figs.  1-6.)    Frequent. 
ActinoptychuB  undulatus  Ehrb.    (Schmidt's  Atlas,  pi.  1,  figs.  1-6.)    Common. 
Amphiprora  omata  Bail.     (Van  Heurck's  Syn.,  pi.  22  bis,  fig.  5.)    Very  scarce. 
Amphora  bigibba  Grun.     (Schmidt's  Atlas,  pi.  25,  figs.  69-70.)    Scarce. 
Amphora  cingulata  Cleve.     (Schmidt's  Atlas,  pi.  26,  fig.  17.)    Very  scarce. 
Amphora  cymbiffera  Greg.    (Schmidt's  Atlas,  pi.  25,  figs.  17-18.)    Scarce. 
Amphora  obtusa  Greg.     (Schmidt's  Atlas,  pi.  40,  fig.  16.)    Scarce. 
Amphora  porcelluB  Kitton  (=A.  novee-calidonias  Grun.).    (Schmidt's  Atlas,  pi. 

39,  fig.  15.)    Scarce. 
Amphora  proteus  Greg.     (Schmidt's  Atlas,  pi.  27,  fig.  3,  pi.  28,  fig.  9.)    Frequent. 
Amphora  sulcata  Breb.     (Pritchard's  Infusoria,  p.  883;  "  The  Lens,"  pi.  2,  fig.  11, 

and  pp.  75-76. )    Very  scarce. 
Asterionella  formoaa  llassal.     (Van  Heurck's  Syn.,  pi.  51,  fig.  22.  )    Common. 
Aflterolampra  Marylandica  Ehrb.     (Moebius's  Plates,  pi.  32,  figs.  1-4.)    Scarce. 
AflteromphaluB  Brookei  Bail.  var.     (Schmidt's  Atlas,  pi.  38,  fig.  9.)    Frequent. 

Although  Prof.  H.  L.  Smith's  suggestiou,  to  unite  the  genus  ABterom- 
phaliis  with  the  former  genus,  is  along  the  line  of  much  needed  abridg- 
ment; it  yet  seems  that,  as  most  of  the  genera  are  now  constitnted| 
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there  is  safficient  diffference  between  these  two  to  warrant  their  remain- 
ing separate. 

Asteromphalus  flabeUatns  Grev.    (Schmidt's  Atlas,  pi.  38,  fig.  10 ;  Moebins's  Plates, 

pi.  21,  fig.  5.)    Frequent. 
Asteromphalus  Shadboldtianus  Grev.    (Schmidt's  Atlas,  pi.  38,  fig.  17;  Moebius's 

Plates,  pi.  83,  fig.  19.)    Scarce. 
Anlisoos  csBlatus  Bail.    (Schmidt's  Atlas,  pi.  32,  figs.  14-15.)    Very  scarce. 

The  only  species  found  of  this  prolific  genus. 

Blddulphia  aurita  Lyngb.     (Schmidt's  Atlas,  pi.  120,  figs.  5-10,  pi.  122,  figs.  1-8.) 

Common. 
BiddtaphiaTuomeyilBreb.    (Schmidt's  Atlas,  pi.  118,  figs.  1-7,  pi.  119,  figs.  1-8.) 

Common. 
Chaetoceros  coarotata  Land.    (Lander's  Hong  Kong,  pi.  8,  fig.  8,  page  79;  Cleve's 

Java,  pi.  2,  fig.  10.)    Frequent. 
Chaetoceros  varians  Land.  (=Bacteriastrum  varians,  etc.).     (Moebius's  Plates, 

pi.  56,  figs.  1-6.)    Frequent. 

The  genus  Bacteriastrum  is  rightly  included  in  Chaetoceros;  differ- 
ent frustules  in  the  same  filament  often  displaying  the  characteristics 
of  both. 

Cocconels  distans  Greg.    (Pritchard's  Inf.,  pi.  7,  fig.  38,  page  870.)    Scarce. 
Cocconeis  placentula  Ehrb.     (Van  Heurck's  Syn.,  pi.  30,  figs.  26-27;  Moebius's 

Plates,  pi.  4,  fig.  1.)    Frequent. 
Cocconeis  scuteUum  Ehrb.     (Pritchard's  Inf.,  page  869;  Van  Heurck's  Syn.,  pi. 

29,  figs.  1-2.)    Common. 

The  above  figures  and  description  by  Mr.  Ralfs  appear  sufficient  to 
separate  this  from  G,  distans, 

CoBclnodlscus  asteromphalus  Ehrb.    (Schmidt's  Atlas,  pi.  63,  figs.  1-2;  pi.  113,  fig. 
22;  Van  Heurck's  Syn.,  pi.  130,  figs.land5;  Pritchard's  Inf.,  page  828.)  Frequent. 

Coscinodiscus  conlusus  Rattray.    (Schmidt's  Atlas,  pi.  63,  fig.  15.)    Frequent. 

Cosoinodiscos  oonvexas  A.  S.     (Schmidt's  Atlas,  pi.  60,  figs.  13  and  15.)    Scarce. 

Coscinodiscus  decrescens  Grun.    (Schmidt's  Atlas,  pi.  61,  figs.  8-10.)    Frequent. 

Coscinodiscus  ezcentricus  Ehrb.     (Schmidt's  Atlas,  pi.  58,  fig.  49;  Van  Heurck's 
Syn.,  pi.  130,  figs.  4  and  8.)   Common. 

Coscinodiscus  lineatus  Ehrb.    (Van  Heurck's  Syn.,  pi.  131,  fig.  3.)    Frequent. 

Coscinodiscus  oblongus  Grey.    (Schmidt's  Atlas,  pi.  66,  figs.  10-11.)    Scarce. 

Coscinodiscus radiatus Ehrb.  (Schmidt's  Atlas,  pi.  60,  figs.  5, 6, 9, 10. )  Very  common. 

Coscinodiscus  robustus  Grev.    (Schmidt's  Atlas,  pi.  62,  figs.  4-6.)   Scarce. 

Coscinodiscus  symbolophorus  Grun.    (Schmidt's  Atlas,  pi.  138,  figs.  1-3.)    Fre- 
quent. 

Coscinodiscus  symmetricus  Grev.    (Schmidt's  Atlas,  pi.  57,  fig.  27. )    Very  conmion. 

Coscinodiscus  traduceus,  var.  hispida,  Rattray.     (Schmidt's  Atlas,  pi.  57,  fig.  38.) 
Frequent. 

Cyclotella  pbysoplea  Kg.     (Ehrenberg's  Mik.,  PI.  33,  17,  fig.  8;  Pritchard's  Inf., 
page  811.)    Scarce. 

•    It  is  very  probable  that  this  is  only  an  inner  shell  of  some  other 

species. 

Cydotella  striata  Grun.    (Van  Heurck's  Syn.,  pi.  92,  figs.  6-10, 12. )    Frequent. 

Cymatopleura  solea  W.  S.    (Van  Heurck's  Syn.,  pi.  55,  figs.  5-7;  Pritchard's  In- 
fusoria,  pi.  9,  fig.  155,  page  793.)    Very  scarce. 
The  six  transverse  undulations  are  absent  in  this  variety.    Indeed, 

they  are  so  frequently  absent  in  specimens  of  this  form,  that  they 
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Bhould  be  dropped  as  a  specific  characteristic.    The  genus  onght  to  be 
included  under  Surirella. 

CymatOBlra  Laurenziana  Grun.  (Van  Henrck^s  Syn.,  pi.  45^  fig.  42.)  Frequent. 
This  genus  should  be,  as  suggested  by  Prof.  H.  L.  Smith,  united 
under  Fragilaria^  from  wliicli  it  differs  in  no  im^wrtant  respect.  Lyng- 
bye  constituted  the  genus  Fragilaria  in  1819;  Grunow  that  of  Oyma- 
to8%ra  in  1862. 

CymbeUa  ciatula  Hempr.    (Van  Heurck's  Syn.,  pi.  2,  figs.  \2,  13.)    Scarce. 
CymbeUa  cuspidata  Kg.    (Vau  Heiirck's  Syn.,  pi.  2,  fig.  3.)    Scarce. 
CymbeUa  parra  W.  S.    (Van  Heurck's  Syu.,  pi.  2,  fig.  14.    Schmidt's  Atlas,  pi.  10, 

fig.  15.)    Frequent. 

This  is,  however,  hardly  W.  Smith's  C  parva  ("  Cocconema  parvum% 
as  is  seen  by  his  figure,  pi.  23,  fig.  222,  and  p.  76.    It  should  either 
receive  a  new  specific  name,  or  be  classed  as  a  small  form  of  0.  eymbi- 
fornm  E,  from  which  it  differs  very  slightly. 
Dentioiila  elegans  Kg.     (Van  Ueurck's  Syu.^  pi.  49,  figs.  14, 16.)    Scarce. 
Ditylum  (=Tiiceratium)  Brlghtwellli  West.   (Van  Henrck's  Syn.,  pi.  114,  figs  3-9.) 

Common. 

This  diatom  is  evidently  a  distinct  genus,  and  should  be  restored 
with  its  old  name,  as  suggested  by  Prof.  H.  L.  Smith.    The  unscien. 
tific  genus  "  Triceratium  "  is  quite  overcrowded  with  dissimilar  forma 
without  this. 
Encyonema  prostratxun  Ralfs.     (Vau  Heurck's  Syn.,  pi.  3,  tigs  9-11.)     Frequent. 

As  the  growth  of  diatoms  in  gelatinous  tubes  or  otherwise  is  no 
longer  considered  ground  to  constitute  a  genus,  this  form  should  be 
classed  under  Cymhella^  from  which  it  differs  in  no  other  respect. 

Epitbemia  turgida  Kg.     (Van  Heurck's  Syn.,  pi.  31,  figs  1,  2.)    Frequent. 
Epitheznia  'Weatennani  Kg.    (Van  lieurck's  Syn.,  pi.  31^  hf^,  8.    Kutzing's  Bac., 
pi.  5,  fig.  12.)     Frequent. 

This  is  nothing  more  than  a  close  variety  of  E.  turgida  Kg.,  and 
should  not  bo  made  a  separate  species.  William  Smith's  figure  of 
''  E.  Westermanii  Kg."  is  certainly  incorrect.    See  Smith's  B.  D.,  pi.  1, 

fig  11. 

Epithemia  zebra  Kg.     (Van  Heurck's  Syn.,  pi.  31,  figs.  9-14. )    Scarce. 
Bimotla  pectinalia  Rabenh.     (Van  Heurck's  Syn.,  pi.  33,  figs.  15-19.)    Frequent. 
Buodla  c=HeinidiBcus)  cuneiformlB  Wall.     (Wall,  T.  M.  S.,  1860,  pi.  2,  figs.  3-4, 
p.  42.    Pritchard's  Inf.,  pi.  6,  fig.  14. )    Very  common. 

Tliis  is  probably  the  E,  gibha  of  Bailey.  Compare  with  above  Pritch- 
ard's Inf.,  pi.  8,  fig.  Ii2,  1).  852.  It  is  virtually  identical  with  E.  in- 
ornata  of  Oastricane.  See  Challenger  Exp.,  pi.  12,  fig.  1,  p.  149.  The 
older  name  Euodia  (1851))  should  take  the  place  of  Hemiduicus  (1860). 

BupodiBcus  radiatUB  Bail.      (Van  Heurck's  Syn.,  pL  118,  figs.  1,  2.      Moebins's 
Plates,   pi.  28,  fig.  10.    Smith's  B.  D.,  pi.  30,  fig.  255.)    Scarce. 

This  diatom  is  identical  with  Goscinodiscus  radiatus  E.,  except  for 
the  ocelli  of  the  former;  and  as  frustules  that  normally  have  processes 
are  often  destitute  of  the  same,  these  two  forms  are  suspiciously  alike. 
JESupodificuB  tesselatUB  Roper.    (Van  Heuick'b  Syn.,  pi.  118,  figs.  &-7.)  Very  scarce* 
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There  is  not  sufficient  warrant  for  M.  Van  Heurck  according  to  this 

form  the  generic  name  '^RoperiaJ^ 

Fragilaria  capucina  Desmaz.     (Smith's  B.  D.,  pi.  35,  fig.  296.)    Common. 
Fragilaria  Schwarzii  Gran.     (Van  Heurck's  Syn.,  pi.  44,  fig.  24.)    Very  scarce. 

The  difference  between  this  and  F.  pacifica  Grun.  is  too  slight  to  war- 
rant their  separation. 
Oompbonema  Bpheerophonun  £hrb.     (Van  Heurck's  Syn.,  pi.  23;  fig.  30.)    Scarce. 

This  is  the  same  as  (?.  lagenula  Kg.  See  Van  Heurck's  Syn.,  pi.  25, 
figs.  ^9.    Ealfs  rightly  unites  the  two.    Pritchard's  Inf.,  p.  889. 

Grammatiphora  macllenta  W.  8.     (Smith's  B.  D.,  pi.  61,  fig.  382^  p.  43.    Van 

Heurck's  Syn.,  pi.  53,  fig.  16.)    Frequent. 
Hemiaolus  polycistinonim  Ehrb.    (Schmidt's  Atlas,  pi.  143,  figs.  23-29.)    Frequent. 
Mastogloia  apiculataW.  S.     (Smith's  B.  D.,  pi.  62,  fig.  387,  p.  65.)    Very  scarce. 

This  genus  should  be  included  under  Cocconeis,  It  differs  but 
slightly  in  the  presence  of  marginal  loculi,  which  are  frequently  quite 
indistinct. 

Meloaira  ornata  Grun.     (Van  Heurck's  Syn.,  pi.  91,  fig.  20.)    Frequent. 
Melosira  sulcata  Kg.     (Van  Heurck's  Syn.,  pi.  91,  fig.  18.)    Frequent. 
Meloaira  varians  Ag.     (Van  Heurck's  Syn.,  pi.  85,  figs.  11-15.)    Frequent. 
Navicula  abnormis  Cast.     (Challenger  Exp.,  pi.  28,  fig.  19,  p.  27.)    Frequent. 

This  diatom  is  possibly  only  a  variety  of  X,  apis  Donk.  as  figured  in 
Schmidt's  Atlas,  pi.  12,  fig.  17,  and  pi.  69,  fig.  41.  I  have,  however, 
found  it  to  be  very  constant  in  form  and  frequent  in  this  gathering, 
thus  agreeing  with  the  experience  of  Conte  Castracane  (p.  27).  The 
name,  however,  is  unfortunate,  as  it  had  been  bestowed  on  a  totally 
different  diatom  by  Grunow.  See  Cleve's  (1880)  Arctischen,  pp.  46, 47. 
Also  Cleve  and  MoUus  Types  No.  142. 

Navicula  Americana  E.,  variety.    (Ehrenberg's  Mik.,  pi.  2-2,  fig.  16;  O'Meara  I.  D., 

pi.  30,  fig.  30.)    Very  scarce. 
Navicula  aspera  Ehrb.  var.  Intermedia  Grun.     (Schmidt's  Atlae,«pl.  48,  fig.  14.) 

Frequent. 
Navicula  bisulcata  Lag.    (Schmidt's  Atlas,  pi.  49,  figs.  15,  16.)    Scarce. 
Navicula  borealis  Ehrb.     (Schmidt's  Atlas,  pi.  45,  figs.  15-21.)    Scarce. 
Navicula  caribaea  Cleve.   (Schmidt's  Atlas,  pi.  6,  figs.  10-12.)   Frequent.    See  note 

under  next  species. 
Navicula  clavata  Greg.   (Donjcin's  B.  D.,  pi.  2,  fig.  8 ;  Schmidt's  Atlas,  pi.  3,  fig.  13.) 

Frtjquent. 

This  diatom,  of  which  the  typical  form  and  three  well-marlced  varieties 
are  found  in  this  gathering,  is  frequently  confused  with  the  preceding 
species  X.  caribcca  of  Cleve.  Schmidt,  after  giving  the  correct  figure 
for  N.  carihcea  in  pi.  6,  figs.  10-12,  applies  the  same  name  to  the  pres^ 
ent  species,  as  in  pi.  2,  fig.  17,  and  pi.  70,  fig.  48.  That  the  true  N, 
carihcea  is  the  one  figured  in  pi.  6,  figs.  10-12,  is  proven  by  the  fact 
that  Cleve  refers  to  this  figure  in  his  "  Yega  Diatoms,'^  p.  496. 

I  must  add  that  it  would  be  better  to  include  X.  clavata  with  all  its 
varieties  under  X.  lyra  Ehrb. 

Navicula  oluthensiB  Cleve.     (Cleve's  (1880)  ^'Arctischen,"  pi.  2,  fig.  49.)    Scarce. 
Navicula  diatana  W.  S.    (Schmidt's  Atlas,  pi.  46,  fig.  12.)    Common.  t 

Digitized  byVjOOQlC 


308  DEEP-SEA  DUTOMACEJE — MANN, 

This  diatom  is  identical  with  the  figare  above  referred  to,  bat  that  it 
should  be  given  Smith's  name  of  N".  (Pinnularia)  distans  is  doabtftil. 
That  author  was  very  strict  on  the  point  of  moniliform  costsB,  separating 
yavietUa  from  Pinnularia  on  this  one  characteristic.  Hence  he  would 
never  have  called  a  diatom  with  the  evident  naviculoid  markings  of 
this  one  "  Pinnularia."  Besides,  his  description  of  P.  distant  states 
that  the  apices  are  ^< acute''  (p.  56),  which  is  not  the  case  here. 

Na^icula  exemta  A.  S.     (Schmidt's  Atlas,  pi.  69;  figs.  13,  40.)    Frequent. 
Kavioula  flrma  Kg.var.  tuxneBoens  Griin.    (Schmidt's  Atlas,  pi.  49,  fig.  10. )   Soarcp>. 
Navloula  fuBoa  Greg.  var.  deUcata  A.  8.     (Schmidt's  Atlas,  pi.  7,  fig.  1.)    Scarce. 

Though  this  form  is  analogous  to  N.  smithii  Breb.,  it  differs  in  being 
not  compound  punctate  in  its  costae,  but  strictly  moniliform  costate; 
also  in  having  several  rows  of  costae  at  each  end  of  the  frustule  parallel 
with  the  long  diameter.  Balfs  distinguishes  between  the  above  in 
Pritchard's  Int,  p.  898. 

Navioula  gastnim  var.  placentula  Ehrb.    (Van  Henrck's  Syu.,  pi.  8,  figs.  26-28; 
Cleve's  (1880)  "Arctischen,"  pi.  2,  fig.  36;  Pritchard'h  Infusoria,  p.  900.)    Scarce. 

Ehrenberg's  N.  gastrum  and  If.  plucentula  are  virtually  the  same 
diatom.  They  are  considered  identical  by  Ralfs,  yet,  as  placentula  is 
generally  figured  with  narrower  and  more  tapering  apices  than  ga^trumy 
I  have  given  both  names,  making  the  later  a  variety  of  the  earlier  form. 

Kavioula  granulata  Breb.    (Schmidt's  Atlas)  pi.  6,  figs.  15,  16.)    Scarce. 
Navioula  Hennedjri  W.  S.    (Schmidt's  Atlas,  pi.  3,  figs.  3  and  18.)    Scarce. 
Navioula  humeioaa  Breb.    (Vaa  Hearck's  Syn.,  pi.  11,  fig.  20.)    Frequent. 
Navioula  intermpta  W.  S.    (Schmidt's  Atlas,  pi.  45,  fig.  72;  Smith's  B.  D.,  pi.  19, 
fig.  189.)    Scarce. 

Eutzing  has  given  the  same  name  to  a  wholly  difierent  form.  See 
his  Bacillaria,  p.  100,  pi.  29,  fig.  93. 

Navioula  irrorata  Ore  v.    (Schmidt's  Atlas,  pi.  2,  figs.  19,  22,  23.)     Very  scarce. 
Navioula  lineata  Donk.  ( t)    (Schmidt's  Atlas,  pi.  69,  fig.  31.)    Scarce. 

This  diatom,  which  is  accurately  illustrated  by  the  above  figure,  is 
not  the  real  K,  lineata  of  Donkin,  as  is  seen  by  comparing  the  above 
with  fig.  8  on  pi.  1  of  Donkin's  "  British  Diatoms.''  It  is  similar  to  A. 
Schmidt's  y.  digrediens;  but  might  perhaps  receive  a  new  name. 

Navioula  lyra  Ehrb.     (Schmidt's  Atlas,  pi.  2,  figs.  16,  24-25^  etc.    Van  Heurck's 

Syn.,  pi.  10,  figs.  1-2.)    Common. 
Navioula  lyra,  var.  dUatata  A.  S.    (Schmidt's  Atlas,  pi.  2,  fig.  26.)    Scarce. 
Navioula  lyra,  var.  elliptica  A.  S.     (Schmidt's  Atlas,  pi.  2,  figs.  29-34.)    Frequent. 

These  varieties  of  jV.  lyra  Ehrb.  are  all  unimportant. 

Navioula  major  Grnn.    (Schmidt's  Atlas,  pi.  42,  figs.  8-10.    Van  Heurck's  Syn.,  pi. 

5,  fig.  3.)    Scarce. 
Navioula  meaolepta  Ehrb.,  var.  atauroneiformis  Greg.    (Van  Heurck's  Syn.,  pi.  6, 

fig.  15.)    Very  scarce. 
Navioula  pennata  A.  S.    (Schmidt's  Atlas,  pi.  48,  figs.  41-43.)    Frequent. 
Navioula  prsetexta  Ehrb.    (Schmidt's  Atlas,  pi.  3,  figs.  30-34.)    Scarce. 
Navioula  rbomboidea  Ehrb.     (Van  Heurck's  Syn.,  pi.  17,  fig.  1.)    Scarce. 

The  making  a  new  genus  <<  Van  HeureJcia^^  for  this  diatom  is  to  be 
deprecated. 
Navioula  rostellata  Kg.    (Van  Heurck's  Syn.,  pi.  7,  figs.  23-24.) 
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This  is  very  near  some  forms  of  If.  variana  Greg.;  but  the  oostse  do 
not  continue  ^^  radiant  from  central  nodale,"  but  midway  between  it  and 
the  apices  become  strictly  transverse. 

Kavtovla  Ek>]ialte«i  Kain.    (''Atlantic  City  Diatoms''  in  the  Tor^  Botanical  Bul- 
letin, pi.  89,  fig.  2.)    Very  scarce. 

This  diatom,  though  similar  to  N.  maeulata  Edw.,  is  probably  dis- 
tinct. This  conclusion  is  reached,  not  from  drawings,  but  from  a  care- 
ftil  comparison  And  measurement  of  the  original  diatoms  named. 

Navtoula  seilans  Kg.    (Van  Heurok's  Syn.^  pi.  12,  fig.  7.)    Scarce. 
Navioula  Smithil  Breb.    (Van  Heurok's  Syn.,  pi.  9,  fig.  12;  Schmidt's  Atlas,  pi.  7, 
fig.  22.)    Common. 

This  beautifrd  diatom  presents  several  unimportant  varieties  in  this 
gathering. 

Navionla  splendida  Qreg.    (Schmidt's  Atlas,  pi.  13,  fig.  82.)    Frequent. 
Navloula  saboinota  A.  8.    (Schmidt's  Atlas,  pi.  13,  fig.  41.)    Scarce. 
Navionla  anborbioiilaria  Greg.    (Schmidt's  Atlas,  pi.  8,  figs.  1-6.)    Scarce. 
Navloula  tranafaga  Grun.    (Cleve's  ''Vega/' pi.  35,  fig.  15,  p.  511.)    Scarce. 
Navloula  "WelaaflGgU  A.  S.    (Schmidt's  Atlas,  pi.  12,  figs  26,  32.)    Very  scarce. 
Nitaacbia  amphionja  Gmn.    (Van  Heurck's  Syn.,pl.  56,  figs.  1-6.)    Frequent. 

The  creating  a  new  genus,  ^^Hantzscbia/'  for  this  diatom  is  wholly 
unnecessary. 

Nitaaohia  grmoilia  Hantssch.    (Van  Heurck's  Syn.,  pi.  68,  fig.  11. )    Frequent. 
Nitxaohia  wiariw  Gran.    (Van  -Heurck's  Syn.,  pi.  57,  figs.  26-27.)    Very  common. 

The  variety  found  in  this  gathering  differs  from  the  type  in  a  de- 
cidedly coarser  marking,  the  monils  being  evident  under  a  quite  low 
power  of  magnification.  Its  apices  also  are  more  regularly  tapered.  It 
is  found  in  an  endless  variety  of  lengths^  but  retains  a  constant  width  in 
all  cases.  It  is  probably  the  same  as  ^^l^fnedra  atlantica^  of  Oastracane ; 
see  Challenger  Exp.,  p.  53,  pi.  25,  fig.  16. 
Nitsa<diia  margiiralata,  var.  didyma  Grun.  (Van  Heurck's  Syn.,  pi.  58,  fig.  14.) 

Scarce. 
NitBaohia  palea  W.  S.    (Van  Heurck's  Syn.,  pi.  69,  figs.  22".  29, 31.)    Frequent. 
Nitxaohia  pandoxilbrmia  Greg.    (Vau  Heurck's  Syn.,  pi.  58,  figs.  1-6.)    Frequent. 
Nitxaohia  ponotata  Grun.    (Van  Heurck's  Syn.,  pi.  57,  fig.  2.)    Very  scarce. 

This  is  W.  Smith's  "  Tryblianellu  punctataJ^    It  very  evidently  be- 
longs to  the  Nitzschiw. 
Nitxaohia  aallnamm  Grun.    (Van  Heurck's  Syn.,  pi.  57,  fig.  18.)    Scarce. 

It  is  doubtful  if  the  separation  of  this  form  from  Smith's  N.  {TryhUo- 
nella)  levidensis  is  justifiable. 

Nitxaohia  aigma  W.  S.    (Van  Heurck's  Syn.,  pi.  65,  figs.  7-8.)    Frequent. 
NitxaohU  thermalia  Grun.    (Van  Heurck's  Syn.,  pi.  59,  figs.  15-19.)    Scarce. 
Plenroaigma  affine  Gmn.    (Van  Heurck's  Syn.,  pi.  18,  fig.  9.)    Frequent. 
Plenroaigma  inflatnin  Shad.    (Mcebius's  Plates,  pi.  3,  fig.  9.    Pritchard's  Inf.,  p. 

918.)    Conunon. 
Plauro^gma  Kiitxingii  Grun.    (Van  Heurck's  Syn.,  pi.  21,  fig.  14.)    Frequent. 

This  is  certainly  identical  with  P.  gracilentum  Raben.,  but  the  sug- 
gestion in  Habirshaw's  Catalogue,  and  in  Cleve's  (1880)  '^Arctischen,'' 
that  it  is  a  variety  of  P.  Spencerii  Grun.,  is  probably  incorrect.    Great 
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similarity  is  displayed  iu  some  figures  of  these  two  forms,  as  in  those  of 
Van  Heurck,  but  an  examination  of  the  diatoms  will  disclose  a  differ- 
ence too  wide  to  admit  of  their  bearing  the  same  name. 

Podoflira  compressa  West.  (Moebius's  Plates^  pi.  34,  fig.  11.  Pritchard's  Inf.,  pi. 
8,  fig.  34,  pp.  15  and  938.)    Very  scarce. 

This  genus  and  Hyalodisous  need  to  be  united. 

Podoaira  maculata  W.  8.    (Smith's  B.  D.,  pi.  49,  fig.  328,  p.  54.     Schmidt's  Atlas,  pi. 

139,  fig.  7.)    Common.  • 

PyzUla  Baltloa  Gnin.     (Van  Ueurck's  Syn.,  pi.  83,  figs.  1, 2.)    Frequent. 
Rapboneis  amphioeroa  E.    (Van  Heurck's  Syn.,  pi.  36,  figs.  22-28,  pi.  116,  fig.  17.) 

Frequent. 
Raphoneia  amphiceroa,  var.  rhombioa  Grun.  (Van  Heurck's  Syn.,  pi.  36,  figs. 

20-21.    Moebius's  plates,  pi.  4,  fig.  10.)    Scarce. 

Grunow  has  placed  the  E.  rhombus  of  Roger  as  a  variety  of  amphi- 
cero8j  from  which  it  differs  only  slightly. 

Rapboneia  gemmifera  Ehrb.  (Pantoesek's  Hung.,  pi.  12,  fig.104,  etc.)  Very  com- 
mon. 

Raphoneia  auxlreUa  Grun.     (Van  Heurck's  Syn.,  pi.  36,  figs.  26-27B.)    Frequent. 

Rhabdonema  minutum  Kg.     (Van  Heurck's  Syn.,  pi.  54,  fig.  21.)    Frequent. 

Rhizoaolenia  atyliformia  Bright.  (Van  Heurck's  Syn.,  pi.  79,  figs.  1-^.)  Very 
scarce. 

Sohizonema  Tolgare  Thw.    (Van  Heurck's  Syn.,  pi.  17,  fig.  6.)    Scarce. 

Were  the  genus  Schizonema  not  a  fictitious  one  it  would  be  well  to 
take  this  form  out  of  it,  as  it  has  no  structural  unity  with  any  other 
members  of  that  genus.  But  Schizonema  ought  to  be  relegated  to 
Navicular  where  it  belongs. 

Stauroneia  ancepa  £hrh.     (Van  Heurck's  Syn.,  pi.  4,  figs.  4-8.)    Scarce. 
Stauroneia  Phoanicenteron  Ehrb.,  var.  graciUa  (=S.  gracUia  W.  S.).    (Smith's 

B.  D.,  pi.  19,  fig.  186.    Van  Heurok's  Syn.,  pi.  4,  fig.  2.)    Frequent. 
Stauroneia  Smithii  Grun.     (Van  Heurck's  Syn.,  pi.  4,  fig.  10.)    Very  scarce. 

Wm.  Smith  figures  this  correctly,  pi.  19,  fig.  193,  but  incorrectly 
calls  it  **  8,  linearis  E."  The  latter  is  given  by  Van  Heurck,  pi.  4> 
fig.  8,  as  a  variety  of  8.  anceps,  Grunow  has  named  it  after  the  first 
author,  giving  its  correct  figure.    It  seems  to  be  truly  hyaline. 

Stepbanodifloua  Hantsachianua  Grun.     (Cleve's  (1880)  Arctis.,  pi.  7,  fig.  131.    Van 

HeuTck's  Syn.,  pi.  95,  fig.  10.)    Very  scarce. 
Stephanogonia  Danlca  Grun.    (Van  Heurck's  Syn.,  pi.  83  bis.,  figs.  7-8.)    Scarce. 

The  form  here  found  is  a  variety  of  the  above,  its  ridged  lines, 
radiating  from  the  central  apex,  being  more  numerous  and  less  plainly 
visible. 

Stephanopyxis  corona  Ehrb.     (Schmidt's  Atlas,  pi.  123,  figs.  10-17.)    Scarce. 
Stephanopyzis  turris  Kalfs.    (Van  Heurck's  Syn.,  pi.  83  ter.,  fig.  12;  Schmidt's 

Atlas,  pi.  130,  figs.  42-43;  Pritchard's  Inf.,  pi.  5,  fig.  74,  and  p.  826.)    Frequent. 
SurlreUa  minuta  Breb.    (Van  Heurck's  Syn.,  pi.  73,  figs.  9-10.)    Frequent. 
SurireUa  ovaUa  Breb.    (Van  Heurck's  Syn.,  pi.  73,  figs.  2-4.)    Common. 
SuzlreUa  recedena  A.  S.    (Schmidt's  Atlas,  pi.  19,  figs.  2-4,  pi.  24,  fig.  28.)    Scarce. 
SurireUa  tenera  Greg.    (Schmidt's  Atlas,  pi.  23,  figs.  7,  9.)    Scarce. 
Syndendrium  diadema  £.    (Moebius's  Plates,  pi.  8,  figs.  49-52.)    I^Yequent. 
Bynedra  deUcatiasima  W.  S.,  var.  meaoleia  Grun.    (Van  Heurck's  Syn.,  pi.  39,  fig. 

6.)    Scarce. 
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Synedra  polchella  Kg.     (Van  Heurck's  Syu.,  pi.  41,  figs.  1-8.)    Freciueut. 

Synedra  ulna  Khrb.     (Van  Heurck's  Syn.,'  pi.  38,  fig.  7.)    Scarce. 

Synedra  ulna,  var.  subsequalis  Grim.   (VanHeurck'sSyn.,  pi.  38,  fig.l3.)    Scarce. 

This,  put  as  a  doubtful  species  by  Van  Heurck,  is,  as  he  suggests, 
only  a  variety  of  ulna. 

Synedra  ulna,  var.  apathulifera  Grun.    (Van  Heurck's  Syn.,  pi.  38,  fig.  4.)    Scarce. 
The  same  is  true  in  this  ease  also. 

TabeUaria  feneatrata  Kg.     (Smith's  B.  D.,  pi.  43,  fig.  317,  p.  46.)    Common. 
Triceratium  acutum  Ehrb.     (Van  Heurck's  Syn.,  pi.  108,  fig.  1.)    Scarce. 

This  genus,  made  up  principally  of  triangular  and  quadrangular, 
forms  of  Biddulphiaj  is  so  lieterogeneous  in  character  that  it  should  be 
abandoned,  as  Prof.  H.  L.  Smith  suggests,  and  its  forms  assigned  to 
their  proper  scientific  genera. 

Triceratium  altemans  Ehrb.     (Schmidt's  A.tlas,  pi.  78,  figs.  9-17.)    Very  common. 
Triceratium  bicome  Cleve.   (Schmidt's  Atlas,  pi.  78,  figs.  24-25. ;  Cleve'a  W.  India 
Diat.  pi.  5,  fig.  30,  p.  17.)    Very  scarce. 

This  diatom  is  an  evident  Biddulphia,  as  was  suspected  by  Cleve 
when  he  named  it.  In  general  appearance  it  is  much  like  the  abuor> 
mal  B.  reticulata  figured  in  Schmidt's  Atlas,  pi.  78,  fig.  21;  but  under 
high  magnification  it  fails  to  show  the  reticulating  secondary  markings 
characteristic  of  that  species. 

Triceratiiun  cinnamomeum  Grev.    (Moebius's  Plates,  pi.  47,  fig  12 ;  Schmidt's  Atlas, 
pi.  161,  figs.  23-27;  Van  Heurck's  Syn.,  pi.  126,  fig.  1.)    Very  scarce. 

The  si)ecific  name  is  variously  spelled  cimamomeumy  cinnamoneum, 
and  as  above.  Van  Heurck  includes  it  in  GestodiscuSj  to  which  it  pre- 
sents doubtful  analogies. 

Triceratium  inelegana  Grev.    (Moebins's  Plates,  pi.  71,  fig.  21 ;  Van  Heurck's  Syn., 
pi.  110,  figs.  2-5.)    Common. 

See  note  under  T.  punctatum, 

Triceratium  omatum  Shad.    (Moebius's  Plates,  pi.  16,  figs.  10-14 ;  Schmidt's  Atlas, 
pi.  98,  figs.  7-13.)    Scarce. 

This  is  Wallisch's  Amphitetras  pentacrinuSj  and  is  essentially  the 
same  as  T.  biquadratum  Janisch,  T,  junctum  A.  S.,  T.  Balearicum 
Cleve,  and  a  large  number  of  unimportant  varieties,  as  "  var. /«V«w<a," 
in  Challenger  Exp.,  pi.  23,  fig.  9.  This  diatom  is  remarkably  variable, 
even  in  a  single  gathering,  which  is  probably  the  reason  for  the  num- 
ber of  pseudonyms  created  for  it.    The  name  ^^pentaeiinus^  is  deceptive. 

Triceratiiun  punctatum  Bright.     (Moebius's  Plates,  pi.  9,  fig.  18.    Van  Heurck's 
Syn.,  pi.  109,  figs.  6,  9-10.)    Very  common. 

The  strict  types  of  both  this  and  T.  inelegansj  Grev.  are  found  in  this 
gathering  and  many  intermediate  forms,  which  make  it  evident  that 
these  two  close  species  are  merely  varieties  of  one.  Though  the  name 
^Hnelegans^  is  not  well  chosen  for  these  forms,  it  should  be  preferred 
to  ^^ punctatum^'"  as  Wallisch  has  applied  the  latter  to  a  wholly  different 
diatom.    See  Moebius's  Places,  31,  fig.  21. 
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Triceratium  'Welssii,  Grun.    (Schmidt's  Atlaa,  pi.  95,  figs.  2-12.)    Scarce. 
Txinaorla  ezcavata  Heib.    Forma tetragona.   (Schmidt'H  Atlas,  pi.  152,  figs.  26-28.) 
Scarce. 

The  necessity  noted  under  Triceratium  for  doing  away  with  the  genus 
also  exists  in  this  case.  Trinacria  should  be  united  with  Solium  and 
Hemiaulus  and  be  given  either  the  last  name,  as  the  oldest  (1840  by 
Ehrenberg),  or  Solium j  as  the  most  suggestive. 

A  number  of  sports  and  abnormalities  of  some  of  the  species  named 
were  found  in  this  gathering,  but  have  not  been  described,  as  they 
have  no  bearing  on  classification. 

Newabk,  N.  J.,  March,  1892. 


Digitized  by 


Google 


DESCRIPTION  OF  A  NEW  SPECIES  OF  CYPRINOID  FISH,  COUESIUS 
QREENI,  FROM  THE  HEAD  WATERS  OF  FRAZER  RIVER  IN  BRIT- 
ISH  COLUMBIA. 

BY 

David  S.  Jordan. 
COUBSIUB  aREBNI,  sp.  noy. 

Head  4^^  in  length ;  depth,  4^ .  D.  8 ;  A.  8.  Scales,  10-67-7.  Teeth, 
2  d  1  2.    Length  of  largest  specimen,  6^  inches. 

Body  robust,  the  back  convex  before  the  dorsal,  the  profile  of  head 
straight  and  rather  steep,  the  space  between  eyes  broad  and  flattish, 
3J  in  head.  Snout  bluntish,  but  rather  long,  3f  in  head;  the  premax- 
illaryjust  above  the  level  of  the  lower  part  of  the  pupil;  maxillary 
reaching  almost  to  the  front  of  the  orbit,  3 J  in  head;  barbel  well  de- 
yeloi>ed,  not  qidte  at  the  end  of  the  maxillary;  its  length  considerably 
less  than  that  of  pupil.  Mouth  moderately  oblique,  the  lower  j  aw  slightly 
included.  Dorsal  fln  inserted  behind  the  base  of  the  ventrals  and  be- 
hind the  middle  of  the  body  at  a  point  midway  between  the  pre- 
oi)ercle  and  the  base  of  the  caudal,  the  fin  of  moderate  height.  Pec- 
toral shortish,  Ij^  in  head,  ventrals  nearly  2.  Caudal  well  forked, 
the  lobes  equal^  If  in  head.  Scales  larger  than  in  related  species, 
scarcely  reduced  forward  and  but  little  smaller  on  the  back  than  on  the 
sides;  36  scales  in  front  of  the  dorsal.  Color  dark  olive  above,  the 
sides  reddish,  silvery.  Very  slight  traces  of  a  lateral  band,  a  dark 
streak  below  the  eye  undulating  and  extending  from  the  side  of  the 
upper  jaw  to  the  opercle.  Lining  of  shoulder  gradually  dusky.  Fins 
without  definite  markings,  the  upper  somewhat  dusky. 

This  species  is  related  to  Gouesius  plumbeus  of  the  Upper  Missouri 
and  Lake  Superior  region,  from  which  species  it  differs  in  the  larger 
size  of  the  scales  and  in  some  details  of  form.  The  head  is  especially 
large  and  heavy. 

Two  specimens  of  this  species  were  received  from  Mr.  Ashdown  H. 
Oreen,  of  Victoria;  the  larger  specimen,  measuring  6^  inches,  is  in  the 
museum  of  the  Leland  Stanford  Jr.  University;  the  second  specimen, 
measuring  3|  inches  in  length,  has  been  sent  to  the  U.  S.  National  Mu- 
seum. The  specimens  were  obtained  by  Mr.  Green  in  Stuarts  Lake, 
near  Fort  St.  James,  in  British  Columbia.  This  lake  is  near  the 
head  waters  of  Frazer^s  Eiver.  Mr.  Green  says:  "1  am  told  that  this 
is  the  only  lake,  in  that  part  of  the  country  at  least,  where  these  fishes 
are  found.'' 
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We  received  at  the  same  time  from  Mr.  Gre^n  a  specimen  of  the 
small  land-locked  salmon,  Oncorhynchus  l-ennerlyij  obtained  by  him  in 
Shawnigan  Lake.  This  lake  lies  abont  20  miles  north  of  Victoria  and 
has  no  connection  with  the  sea. 

I  have  also  received  from  Mr.  Green  the  skin  of  a  large,  white  sea 
bass,  Cynoseion  nobilis,  taken  in  Sooke  Harbor,  20  miles  east  of  Vic- 
toria. The  fish  weighed  45  iK)unds.  It  was  found  on  the  top  of  the  water 
in  distress,  its  pectoral  and  caudal  fins  having  been  bitten  by  the  dog-fish 
sharks.  This  species  had  not  previously  been  taken  much  north  of 
San  Francisco,  and  its  occurrence  in  Puget  Sound  is  remarkable. 

Palo  Alto,  Cal.,  February  i,  1893. 
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NOTE  ON    THE    WALL-EYED    POLLACK    (POLLACHIUS    CHALCO- 
GRAMMUS  FUCENSIS)  OF  PUGET  SOUND. 

BY 

David  S.  Jordan  and  Charles  H.  Gilbert. 

Mr.  David  H.  Hume,  a  fisherman  of  Tacoma,  Wash.,  wrote  to  us  re- 
cently asking  for  information  concerning  a  fish  which  he  called  "Wall- 
eyed cod,^  and  which  has  appeared  in  abundance  in  Puget  Sound 
about  Seattle.  At  our  request,  Mr.  Hume  sent  a  number  of  specimens 
of  the  fish  to  the  museum  of  the  Leland  Stanford,  Jr.,  University,  from 
which  one  has  been  sent  to  the  U.  S.  National  Museum. 

The  wall  eyed  cod  proves  to  be  specifically  identical  with  the  com- 
mon pollack  of  Alaska,  PoUucMms  chalcogrammus.  These  specimens 
from  Seattle,  however,  differ  notably  from  any  which  we  have  seen 
from  Alaska,  in  the  fact  that  the  fins  are  all  lower,  and  that  there  are 
fewer  rays  than  in  the  Alaskan  specimens,  and  that  the  color  is  nearly 
uniformly  sooty,  with  the  dark  markings  of  the  Alaskan  fish  either 
entirely  obliterated  or  very  faintly  shown. 

These  characters  would  seem  at  first  sight  to  indicate  specific  differ- 
ence; but  as  we  find  more  or  less  variation,  it  is  probably  safe  to 
regard  the  Puget  Sound  fish  as  representing  a  southern  variety,  which 
may  be  called  PoUachius  chalcogrammus  fucenais. 

Id  the  fish  from  Tacoma  the  color  is  nearly  plain  sooty,  with  no  cross 
streaks,  and  with  generally  only  a  trace  of  a  pale  lateral  streak  along 
the  side;  on  the  head  are  some  diffuse  dark  spots;  the  fins  are  all 
dusky.  The  dorsal  fins  are  low,  the  longest  ray  of  the  first  dorsal  being 
from  2i  to  2 J  in  head;  the  pectoral  is  short,  from  IJ  to  If  in  head; 
caudal  is  subtruncated,  its  lobes  scarcely  acute.  The  fin  rays  in  four 
specimens  are  as  follows:  (1)  D.  10-15-17;  (2)  I).  11-16-16;  (3)  D.  10- 
14-16;  (4)  D.  12-13-17;  the  average  of  all  specimens,  D.  11-14-16. 
Anal  fins,  (1)  A.  18-16;  (2)  A.  19-18;  (3)  A.  16-19;  (4)  A.  19-19;  the 
average  of  all  specimens,  A.  17J-18.  The  band  of  teeth  in  the  pre- 
maxillary  is  wider  than  in  the  Alaskan  specimens,  and  the  band  is 
widened  at  the  anterior  end. 

In  the  true  chalcogrammus  from  Alaska,  taking  specimens  of  about 
the  same  size,  we  find  that  the  body  is  more  elongated,  the  nose  sharper, 
the  eyes  a  little  larger,  the  premaxillary  band  of  teeth  narrower  and 
narrowed  in  front  toward  the  median  line,  the  (coloration  is  paler,  the 
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sides  being  inai'ked  with  peculiar,  short,  irregular,  vertical,  dark  cross 
streaks  and  a  more  or  less  obscure,  pale,  lateral  streak  irregular  in 
form.  The  fins  are  all  higher,  the  first  dorsal  averaging  If  in  head,  the 
pectoral  Ij^  to  1|;  the  caudal  is  distinctly  forked  with  sharp  lobes. 
The  fin  rays  of  three  specimens  are,  (1)  D.  14-17-19;  (2)  D.  13-15-195 
(3)  D.  13-16-20;  the  average  of  all,  D.  13^-16-19^.  Anal  rays,  (1)  A. 
20-20;  (2)  A.  19-20;  (3)  A.  19-20;  average  of  all,  19J-20J. 
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PRELIMINARY  REPORT  ON  THE  MOLLUSCAN  SPECIES  COLLECTED 
BY  THE  UNITED  STATES  SCIENTIFIC  EXPEDITION  TO  WEST 
AFRICA,  IN  x889-'90. 

BY 

Robert  E.  C.  Stearns,  Ph.  D., 

Adjunct  Curator  of  the  Department  of  MollusAs, 

By  an  act  of  Congi^ess  provision  was  made  to  defray  the  expense  of 
sending  a  scientific  expedition  to  the  west  coast  of  Africa  for  the  pur- 
pose of  observing  the  total  eclipse  of  the  snn,  occurring  on  December  22, 
1889.  In  accordance  with  the  recommendations  of  a  board  appointed 
by  the  Chief  of  the  Bureau  of  Navigation  to  devise  plans,  etc.,  the  de- 
tails of  the  exi)edition  were  arranged.  Through  the  courtesy  of  Prof. 
David  P.  Todd,  of  Amherst  College,  Massachusetts,  in  charge  of  the 
expedition,  arrangements  were  made  whereby  Mr,  W.  Harvey  Brown 
and  Mr.  Arthur  H.  Brown,  of  the  U.  S.  National  Museum,  were  ap- 
pointed acting  and  assistant  naturalist^,  to  accompany  the  expedition 
in  the  interest  of  the  Museum,  for  the  purpose  of  making  collections  of 
natural  history  objects,  especially  fishes  and  mammals. 

The  expedition  sailed  firom  New  York  on  October  16, 1889,  on  the 
United  States  steamer  Penscicola. 

I  am"  indebted  to  Prof.  Todd  for  the  following  data  as  to  the  points 
toached  at  by  the  expedition,  and  the  dates  of  arrival  and  departure: 


Localitiea. 


ArriTod.     ,    Departed. 


Horta,  Fayal,  Asores 

FMto  GruKle,  St  Vincent,  Cape  Verde  . 

Free  Town.  Sierra  Leone 

Xhnina  Gold  Coast 

8t  Paul  de  Loando,  Angola 


Nov.    2, 1889!  Not.  3,1880 

Not.  10. 1880  '  Not.  12,1880 

Not.  18,1880   Not.  20,1880 

Not.  26, 1880  I  Not.  "    — 
Dec.    6,1889   Jan. 


28,1880 
6.1800 


Here  the  naturalists  were  in  the  interior  for  nearly  a  month.  After 
leaving  the  latter  place  on  the  6th  of  January,  the  next  point  reached 
was  Cape  Town,  and  the  arrivals  and  departures  were  as  follows: 


Localities. 


ArrlTed. 


Cbm  Town,  Soath  Africa Jan.  17,1800 

St  Helena,  Soath  AtUntlo !  Feb.  20. 1800 

AacenaioD,  South  Atlantic Mar.  16,1800 

Bridgetown, Barbados Apr.  28,1800 

-  •        [May  18,1800 


Departed. 


Feb.  6, 1800 

Mar.  10,1800 

Apr.  8, 1800 

May  10,1800 

May  10,1800 
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At  the  latter  place  the  naturalists  did  not  land,  owing  to  quarantine 
restrictions.  The  expedition  arrived  home  at  New  York  on  the  23d 
of  May,  1890. 

As  far  as  Cape  Town  the  collections  were  made  conjointly  by  the 
acting  and  assistant  naturalists;  at  Cape  Town  Mr.  Arthur  H.  Brown 
was  detached  from  the  expedition  to  go  into  the  interior. 

Class  PELECYPODA. 

Order  PRIONODESMACEA. 

Suborder  OSTRACEA. 

Qenns  08TREA  Linn^. 

1.  Ostrea  mordaz  Gould. 

One  specimen.    Ascension  Island  (Mus.  No.  125410). 
A  single  characteristic  example. 

2.  Ostrea  frons  Llnn^. 

Odd  valves,  bea<5h.     Porto  Grande  (Mus.  No.  125318). 
Also  occurs  at  various  places  in  east  and  west  Florida,  Florida 
Keys,  West  Indies,  and  Barbados. 

Suborder  PECTINACEA. 

Family  SPONDYLID^. 

Genus  BPONDYliUB  Linn^. 

3.  Bpondylus  geederopus  Linn^. 

Three  valves,  beach.     Porto  Grande  (Mus.  No.  125583). 

4.  Bpondylus  imbutus  Reeve. 

One  example,  dredged.    Ascension  Island  (Mus.  No.  125411) 
A  small,  fresh  specimen  of  the  above  was  obtained  from  a  depth  of 
40  fathoms. 

Family  PECTINID^. 

Genus  PECTEN  MOUer. 

5.  Pecten  miniaceus  Reeve. 

Three  odd  valves.    Fayal  (Mus.  No.  125284). 
A  very  i)retty  species. 

Suborder  MYTiLACEA. 

Family  AVICULID^. 
GfenuB  PERNA  Bruguiere. 


6.  Pema  perna  Linn^. 
f  =  P.  deniiferus,  var.  Krauss. 
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Three  s|>ecimens,  valves.    Ascension  Islaud  (Mus.  No.  125403). 
The  dentifenis  of  Krauss  is  probably  a  variety  of  the  Linnean  species; 
it  has  a  somewhat  aviculoid  shape. 

7.  Perna  Chemnitziana  Orbigny. 

Several  specimens,  Porto  Grande  (Mus.  No.  125355). 

Variable  in  form,  and  perhaps  connecting  with  the  previous  species. 

Family  MYTILID^. 

Genns  MYTILXJ&  Linn^. 

8.  Mytilus  edulia  Linn^. 

One  specimen,  Cape  Town;  (Mus.  No.  125379). 
A  solitary  example  of  small  size,  only  18  millimeters  in  length,  of  this 
common  and  widely  distributed  form. 

9.  MytiluB  mageUanicus  Chemnitz. 

Several  specimens.    Cape  Town  (Mus.  No.  125368). 

The  shells  collected  at  this  place  by  the  expedition  that  I  have  labeled 
as  above,  upon  comparison  with  examples  of  the  same  size  from  New 
Zealand  and  Kerguelen  Island,  prove  to  be  identical.  The  larger  in- 
dividuals measure  39  to  40  millimeters,  from  that  to  9  millimeters  or 
less  in  length. 

10.  Mytilus  atropurpureus  Dunker. 

Many  fresh  specimens.    Fayal  (Mus.  No.  125300). 

These  fine  living  examples  show  a  rich  purple  seminacreous  irides- 
cence on  the  interior  surface  of  the  valves,  unusually  brilliant  for  ma- 
rine mussels. 

11.  Mytilus  ovaUs  Lamarck. 
Several  examples.    Porto  Grande  (Mus.  No.  125330). 

Genus  lilTHOPHAGUS  Muhlfeldt. 

12.  Iiithophagus  aristatus  Solauder. 

=  L.  caitdigei'a  Lamarck. 

Two  specimens.     Porto  Grande  (Mus.  No.  125,400). 

Genus  DREIBBENSIA  Van  Beneden. 

13.  Dreissensia  africana  Van  Ben. 

Numerous  examples,  living.    Ashantee  (Mus.  No.  125334). 
Many  specimens  of  the  above,  separate,  and  a  large  colony  attached 
to  a  twig,  numbering  probably  as  many  as  a  hundred  individuals. 
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Family  UNIONID^. 

Genus  UNIO  Retz. 

14.  Unio  gaboonensis  Knster. 

A  few  examples.    Cunga  (Mus.  No.  125417). 

Specimens  of  this  species  were  detected  in  a  pond  near  this  place. 

Suborder  ARC  ACE  A. 

Family  ARCIDJS. 

Grenus  ARCA  Lamarok. 

Seotioa  AROA  Lamarok. 

15.  Area  Noas  Linn^. 

One  right  valve,  beach.    Porto  Grande  (Mus.  No.  125348). 

This  is  a  widely  distributed  form.  I  have  collected  it  on  the  west 
coast  of  Florida;  it  is  found  on  the  Atlantic  coast  of  North  America  as 
far  north  as  Hatteras;  it  occurs  in  the  Florida  Keys,  the  West  Indies, 
the  Bermudas,  Carthagena,  and  probably  throughout  the  Antillean- 
Caribbean  region,  as  well  as  in  Europe. 

16.  Area  tetragona  Poll. 
1  =  A  navicularis  Brugniere. 
Porto  Grande  (Mus.  No.  125352);  Ascension  Island  (125402). 
A  curious  and  variable  form,  offering  extraordinary  inducements  to 
manufacturers  of  species.    Two  of  the  examples  are  from  the  latter 
locality. 

Section  BARBATIA  Gray. 

17.  Area  lactea  Linn^. 
i  =z  A,  striata  Reeve. 
One  specimen  (Mus.  No.  125406);  Ascension  Island. 
Reported  also  from  the  Polynesian  Islands. 

Section  AKAOAREA  Gray. 
18.  Area  holoserica  Reeve. 

One  right  valve,  bea.ch.    Porto  Grande  (Mus.  No.  125351). 
This  widely  distributed  form  also  occurs  in  the  Australasian  and 
ludo-Pacific  seas. 

Section  SGAPHAROA  Gray. 
19.  Area  rhombea  Born. 
Three  odd  valves,  beach,    Porto  Grande  (Mus.  No.  125340). 

Section  SEHILIA  Gray. 
20.  Area  aeniUa  Limi^. 
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Many  valves,  beach;  one  live  specimen.  Porto  Grande  (Mus.  Nos. 
125329,  125366);  Asbantee  (Mus.  No.  125335);  Free  Town  (Mus.  No. 
125408). 

Valves  only  from  Porto  Grande  and  Free  Town.  Tbe  only  live  exam- 
ple of  tbis  strongly  characterized  form  is  the  Asbantee  specimen.  Ex- 
ternally it  resembles  a  Cardita  rather  than  an  Arkshell. 

The  Free  Town  (Sierra  Leone)  examples,  valves  only,  are  in  a  semi- 
fossilized  state,  the  surfa^^e  somewhat  decomposed.  The  general  fa<5ies 
is  much  modified  and  somewhat  misleading  through  weathering;  this 
action  of  the  elements,  however,  has  exposed  the  hinge  area,  which 
exhibits  the  development  and  final  growth  of  the  hinge  teeth.  The 
various  stages  may  be  seen  between  the  upper  line  of  the  hinge  and 
the  under  side  of  the  beak  or  umbo,  in  close  linear  grooving.  These 
caused  me  at  first  to  think  that  such  valves  belonged  to  some  other 
species. 

Genus  PECTUNCUIaUB  Lamarck. 

21.  Pectunculus  violescens  Lamarck. 

-4-  P'  stellaiHB  Lamarck. 

Three  odd  valves,  beach.    Porto  Grande  (Mus.  No.  125309). 

Order  TELEODESMACEA. 

Suborder  CARDITACEA. 

Family  CARDITID^. . 

Genus  CAROITA  Bruguiere. 

22.  Cardita  ajar  Bruguiere. 

One  left  valve,  beach.    Porto  Grande  (Mus.  No.  125347). 

Suborder  LUCINACBA. 
Family  LUOINID^. 
Genus  LORIPES  Poli. 

23.  Loripes  lacteus  Linn<^. 
Several  odd  valves.    Porto  Grande  (Mus.  No.  12o301). 

Family  DIPLODONTID^. 

Genus  DIPLODONTA  Turtou. 
24.  Diplodouta  rotundata  Montfort. 
One  right  valve.    Fayal  (Mus.  No.  135289).  — 
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This  species  occurs  at  many  places  ou  tlie  shores  of  the  Mediterranean 
to  moderately  deep  water;  its  distribution  extends  northerly  into  Brit- 
ish waters. 

Suborder  CARDIACEA. 

Family  OARDlIDiR. 

Genus  CARDIUM  Lamarck. 

25.  Cardium'ringens  Chemnitz. 

Pour  odd  valves,  beach.  Porto  Grande  (Mus.  No.  125341 ) ;  Ashantee 
(Mus.  No.  125339). 

Three  [>erfect  valves  of  as  many  individuals  were  found  at  the  latter 
place.    The  Porto  Grande  specimen  was  a  single  right  valve,  beach. 

Suborder  VENERACEA. 
Family  VENERID^. 

Genus  VENUS  Linn6. 
26.  Venus  stiiata  Gray. 
One  right  valve,  Ashantee  (Mus.  No.  125321). 

27.  Venus  rugosa  Deshayes. 

One  left  valve,  besicli.     Porto  Grande  (Mus.  No.  125350). 
Genus  C7THEIUQA  Lamarck. 
Subgenus  CALLI8TA  Morch. 

28.  CaUista  chione  Lamarck. 

One  left  valve  of  a  young  shell.     Fayal  (Mus.  No.  125286), 
Genus  DOSIITIA  Scopoli. 
29.  Dosinia  fibula  Reeve. 
■^Doainia  torrida  Reeve. 

Several  valves,  beach,    Porto  Grande  (Mus.  No.  125391). 

The  following  African  species  are  described  and  figured  in  Reeve's 
Monograph  of  Artemi8=Dosinia. 

A.  fibula  Reeve,  A.  africana  Gray,  A,  radiata  Reeve,  A.  Orbignyi 
Dunker,  A.  torrida  Reeve.  To  these  should  be  added  A.  isocardia 
Dunker,  and  A.  hepatica  Philippi. 

Of  the  foiegomg  fibula  and  torrida  are  the  same  without  doubt.  Or- 
bignyij  africana^  and  hepatica  are  also  one  and  the  same.  The  three 
last  are  characterized  by  their  authors  as  exhibiting  more  or  less  col- 
oration in  the  region  of  the  beaks,  and  upon  the  inner  side  of  the 
valves,  while  torrida  and  filmla  are  white  only.  While  all  of  these 
five  alleged  species  vary  much  in  outline,  there  is  no  special  difference 
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otherwise  than  the  color  character  above  meiitioned,and  that  is  of  little 
importance.  Reeve  says  of  his  torriday  which  it  will  be  observed  is 
one  of  the  all-white  forms,  that  it  is  '^  concentrically  sculptured  with 
tine  cord-like  striae,  after  the  manner  of  A.  OrhignyL^  The  roundness 
or  sharpness  of  the  striae  varies  more  or  less  in  all.  The  depression 
of  the  lunule  also  varies  somewhat,  but  is  usually  rather  deeply  sunken. 
In  all,  the  closeness,  definition,  or  sharpness  of  the  concentric  striae, 
is  greater  toward  the  anterior  and  posterior  edges  of  the  valve  than 
in  the  central  portion  or  area.  The  hinge  characters  are  the  same  in 
all,  and  the  interior  of  the  valves  are  alike  in  the  shape  or  outline, 
angle  and  depth  of  the  sinus,  and  muscular  scars.  The  valves  in  all 
of  these,  whether  young  or  old,  large  or  small  examples,  are  heavy, 
solid,  and  thick,  with  thick  hinge  margins  and  long  and  rather  deeply 
scarped  ligamental  area. 

The  foregoing  critical  comparison,  it  will  \>e  noticed,  practically 
unites  the  five  so  called  species,  the  only  differences  being  those  of 
color,  and  the  greater  or  less  roundness,  evenness,  or  sharpness  of  the 
concentric  line.  Now,  variation  in  these  characters,  it  is  well  known, 
is  a  local  matter  dependent  upon  or  affected  by  local  causes  or  condi- 
tions, such  as  the  character  of  the  sea  bed  at  the  spot  from  which  the 
specimens  were  obtained.  Where  the  sea  bed  is  nearly  clear  sand  with- 
out mud,  gravel,  ete.,  the  shells  are  whiter,  more  evenly  and  regularly 
sculptured,  with  a  more  porcellaneous  surface  than  from  localities  where 
gravel,  mud,  and  clay  prevail.  The  presence  of  mud,  [)articularly 
clayey  mud,  has  much  to  do  with  the  coloration  or  staining  of  the  shell. 

Any  person  who  has  collected  the  hard-shell  (^lam  Venus  mvrccnaria 
of  the  Atlilntic  seaboard,  at  many  or  different  places  throughout  the 
range  of  said  species,  or  the  Mactra  or  Mi/a  of  the  same  faunal  region, 
must  have  noticed  tlie  relation  of  color  to  the  charai^ter  of  the  sea  bed. 
Convexity  is  another  somewhat  variable  factor,  some  examples  being 
more  tumid  than  others. 

Reeve's  radiata  is  no  doubt  a  distinct  form,  though  ifsocardia  is  doubt- 
fully distinct,  and  may  hereafter,  with  abundant  material  for  compari* 
son,  be  regarded  ?.s  a  synonym. 

30.  DoBinia  Orbignyi  Duukcr. 

=:  D.  africana  Gray. 
=  D,  hepatica  Pliilippi. 

Many  odd  valves.  Porto  Grande  (Mus.  No.  1135385).  Separable 
from  fibula<f  etc.,  only  by  the  color  stain — no  doubt  the  same  species. 

31.  Doainia  isocardia  Duuker. 

One  left  valve,  beach.     Porto  Grande  (Mus.  No.  125388). 

Suborder   TELLINACEA. 

Family  DON ACIDiE, 

Genns  DON  AX  Linn<^. 
32.  Donax  rugosus  Linn6. 
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Numerous  examples.  St.  Paul  de  Loaiido  (Mus.  Nos.  125413, 125414, 
125415, 12541C,  125418, 125419).    Porto  Grande  (Mus.  No.  125399). 

The  large  number  of  this  attractive  form  collected  at  St.  Paul  lias 
enabled  me  to  select  an  extensive  and  beautiful  series.  •  The  valves  are 
sometimes  white  with  purple  rays  and  zones,  aj?ain  white,  or  yellowish 
orange, 'with  broad  rays  of  purple;  sometimes  light  purple  with  darker 
purple  rays  and  zones,  and  some  examples  exhibit  a  purplish  ground 
with  a  glaze  of  sienna  yellow,  overlaying  and  toning  the  color  beneath. 
The  interior  of  the  valves  is  often  white,  or  white  rayed  with  purple  or 
pink  and  frequently  dark  puri>le  with  the  edge  of  the  valves  white 
rimmed.  One  beautiful  example  is  of  a  clear  delicate  pink,  tinged 
slightly  with  yellow,  bounded  toward  the  ventral  edge  by  a  broad  band 
of  deep  rose  pink. 

•  Family  TELLINID^.. 

GeniiH  TELLINA  Linn^. 

33.  Tellina  madagascarieusis  G  me  I  in. 

Odd  valves.    Porto  Grande  (Mus.  No.  1253G5). 

One  right  and  two  left  valves  of  this  rather  solid  species;  these 
valves  are  of  a  light  rose-pink  color  intensified  toward  the  beaks,  and 
"the  surface  is  sculptured  by  fine  incremental  and  closely  set  radiating 
lines. 

34.  TeUina  incarnata  Linu^. 

One  left  valve.    Fayal  (Mus.  No.  125285). 

SuborderMACTRACEA. 

Family  MACTRID^E. 

GcnuH  MACTRA  Linui^. 

35.  Mactra  Adansonii  Philippi. 

One  right  valve.    Porto  Grande  (Mus.  No.  125356). 

This  is  a  very  pretty  and  externally  quite  unmactra-likesi>ecies,  with 
color  markings  and  a  general  facies  recalling  Mactra  stultorum  of  the 
Mediterranean  Sea. 

Class  GASTROPODA. 
«uil3elass    ANISOPI.EIJRA. 

Superorder    EUTHYNEURA. 

Order  OPISTHOBRANCHIATA. 

Suborder  TECTIBRANCHIATA. 

Family  BULLID.^. 

Geuiis  BITLIiA  Liniic^. 

36.  BuUa  striata  Briiguiere. 
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Many  specimens.    Porto  Grande  (Mus.  No.  125303). 

Several  examples;  solid,  heavy  beach  shells;  a  widely  distributed 
form.  Inhabits  the  Mediterranean,  Adriatic,  and  Black  seas;  and 
Drouet  has  recorded  it  from  the  Azores.  •  •  •  Also  at  Faro  in 
Algarve,  where  Mc Andrew  procured  it  (Jeffreys). 

Family  APLYSIID.^. 

CieniiH  APL7SIA  Linii^. 

37.  Aplyaia  sp. 

Two  examples  in  alcohol.     Port4)  Grande,  St.  Vincent. 

Order  PULMONATA. 

Suborder  STYLOMMATOPHORA. 

Family  LIMACID/E. 
Geuu8  ZONITES  Moiitfort. 

38.  Zpnites  cellarius  MilUor. 

One  specimen  (Mus.  No.  125298).    Fayal. 

The  above  species  also  occurs  in  the  British  Isles,  and  is  found  from 
Finland  to  Algeria  and  Sicily,  according  to  Jeffreys;  also  in  Madeira 
and  the  Canaries. 

Family  HELICID^. 

Genus  PATULA  Held. 

39.  Patula  rotiindata  MiiUer. 

Two  specimens  (Mus.  No.  125295).    Fayal. 

Ranges  from  the  most  northern  extremity  of  Great  Britain  to  the 
Channel  Isles;  from  Russia  and  Finland  to  Sicily  and  the  Azores. 
(Jeffreys.) 

Section  LEPTAXI8. 

40.    Helix  (Leptaxis)  caldeiranim  M.  and  I). 

Tliree  8i)ecimens,  dead.  Fayal  at  Horta  (Mus.  No.  125293).  The 
examples,  though  dead,  were  in  fair  condition. 

Section  OARAOOLINA  Beok. 
41.  Helix  (Caracolina)  barbula  Churp. 

Two  specimens,  dead  (Mus.  No.  125294).  Fayal.  Found  also  in 
Portugal. 


Section  FRUTICICOLA  Hold. 

42.    Helix  (Frutioioola)  aimilaris  F^rasaao. 
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Numerous  specimens  (Mus.  No.  12540$)).  Green  Mountain,  Ascension 
Islai^d. 

The  above  is  represented  by  many  examples,  banded  and  otherwise, 
pale  to  dark  horn  color.  This  is  another  widely  distributed  form  that 
has  almost,  if  not  quite,  "  put  a  f»irdle  around  the  earth."  The  National 
collection  contains  numerous  examples  from  Barbados,  Mexico,  Brazil 
at  Kio  Janeiro,  Pegu,  and  upper  Burmah  and  Bombay  in  India;  the 
Sandwich  Islands,  at  Singapore  and  the  islands  of  Mauritius  and 
Java  in  Polynesian  and  Indo-Pacitic  waters,  and  from  Canton,  Hong- 
kong and  Whampoa  in  China.  It  has  also  been  found  at  the  Sey- 
chelles. 

Section  EUPARYPHA  Hartman. 

Helix  (Euparypha)  pisana  Miiller. 

Numerous  examples.  Fayal  (Museum  No.  125278);  Cape  Town 
(Museum  No.  125393). 

A  widely  distributed  species,  occurring  in  England,  France,  Fartu- 
gal,  in  the  Canary  Islands,  and  probably  elsewhere,  as  well  as  at  the 
localities  first  given  herein.  The  Fayal  sujBcimena  exhibited  the  usual 
varietal  ftwies  and  indicate  its  abundance  on  the  island.  From  the 
Cape,  also,  there  are  several  characteristic  examples. 

Section  POM ATIA  Beck. 
Helix  (Pomatia)  asperaa  Muner. 

A  few  examples  (Mus.  Nos.  125283, 125287).    Fayal. 

A  widely  distributed  form;  a  part  of  the  above  quite  solid,  and  ele- 
vated. 

"  From  the  McKay  Firth  district  to  the  Channel  Isles.  Its  range  ex- 
tends southward  from  France  to  Sicily  as  well  as  to  Spain,  Algeria,  and 
the  Azores"  (Jeffreys). 

(icnus  BUTjIMUS  Scopoli. 
Section  COCHLIOELLA  F^russao. 

45.  Bulimus  (Cochlicella)  ventricosus  Draparnaud. 

=  /?.  ventrosua  F^rnseac. 
not  B.  ventHcosus  Chemnitz, 

One  specimen,  dead  (Mus.  No.  125281).     Fayal. 
B,  vcntricoHus  occurs  in  France,  the  Canary  Islands,  and  also  in  the 
Bermudas. 

Family  STENOGYRID^. 
GenuH  ACHATINA  Lamarck. 
46.  Achatina  balteata  Keeve. 
Four  specimens  (Mus.  No.  125307).     Free  Town,  SierraXeone. 
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Only  one  example  of  the  above  was  an  aclalt.  This  form,  with  its  fine 
sculpture,  is  apparently  related  to  the  coarsely  sinilptured  A.  reticulata 
Pfr.,  from  Zanzibar  and  that  region,  through  A.  lactea  Rvc,  also  belong- 
ing to  the  same  general  locahty,  and  suggesting  an  intermediate  and 
connecting  variety. 

47.  Achatina  variegata  Roissy. 
^=  J.  perdir  Lamarck. 
Several  adult  examples  (Mus.  No.  126377).    Free  Town. 

SnbgeniiB  LIMICOLASIA  Schumacher. 
48.  Achatina  (Iiimicolaria)  flaxnmea  Bruguiere. 
Three  specimens  (Mus.  No.  125383).     Free  Town. 

49.  Achatina  (Iiimicolaria)  numidica  Reeve. 
Two  specimens  (Mus.  No.  125384).     Free  Town. 

Family  SUC(^JNII)^. 
GeuiiH' SnCCINEA  Draparnaud. 
50.  Succinea  St.  Helense  LeBsoii. 

Several  living  examples  (Mus.  No,  125404).    Fayal. 

Tbe  specimens  Avere  found  on  tln^  leaves  of  plants  near  the  top  of 
Diana's  Peak.  The  shells  are  of  a  beautiful  deep  amber  color,  and 
probably  belong  to  the  above  species.  The  other  form  reported  from 
here,  S,  bemonij  was  not  in  the  collection. 

Sui>erorder  STREPTONEURA. 

Order  CTENOBRANCHIATA. 

Suborder  ORTHODONTA. 
Saperfanilly  TOXOOLOSSA. 

Family  TEREBRTDi^]. 
Genus  TEREBRA  Bruguiere. 
51.  Terebra  stiigiUata  Liuu<^. 
A  single  specimen  (Mus.  No.  125;$89).    Porto  Grande. 

52.  Terebra  senegalensis  I^aiiiarck. 
One  beach  shell  (Mus.  No.  125332).    Porto  Grande. 

53.  Terebra  chlorata  Lamarck. 

Several  beach  8i>ecimen8  (Mus;  No.  125354).     Porto  Grande. 

54.  Terebra  Inconstaus  Hinds. 
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A  single  example,   beach  (Mus.  No.   125322).     Porto  Grande.     A 
widely  distributed  form. 

Family  CONID.E. 
Genus  CONUB  Linii^. 
55.  Conus  guinacuB  Hwass. 
One  beach  shell,  imperfect  (Mus.  No.  125579).    Porti>  Grande. 

Family  CANCELLARIID.E. 
Genus  CA.NCEIiLARIA  Lamarck. 
56.  Cancellaria  aimtlia  Sow^by. 
One  si>ecimeii,  fair  condition  (Mus.  No.  125344).     Porto  Grande. 

SuperftiiTiily  R.H ACHIOLOSS A. 

Family  OLIVIDiE. 
Genus  OLIVA  Brugniere. 
57.  Oliva  flammulata  Lamarck. 
Two  beach  shelln  in  fair  condition  (Mus.  No.  1253C4).    Porto  Grande. 

Genus  OLIVANCILLARIA  Orbigny. 
58.  Olivancillaiia  nana  Lamarck. 

Several  specimens  (Mus.  No.  125343.)    Porto  Grande. 

Numerous  examples  of  this  pretty  little  shell,  generally  ornamented 
with  linear,  zigzng  markings;  sometimes  not  showing  these,  but  uniool- 
ored,  buflf  or  dark  chocolate  brown. 

Genus  AOARONIA  Gray. 
59.  Agaronia  acuminata  Lamarck. 
Two  beacli  nhells,  Porto  Grande  (Mus.  No.  125581). 

Family  MlTRTDiE. 
GenuH  MITRA  Lumarck. 
60.  Mitra  fuBca  Swains. 

Several  examples,  Horta,  Fayal  (Mus.  No.  125279). 

Many  good  fresh  specimens  were  obtained  here,  in  Tryon's  Mono- 
graph of  the  Mitridw,  he  says:  "jV/.  adansonn  Phil.,  described  from 
Gaboon,  in  Guinea,  West  Africa,  appears  to  agree  fairly  with  this 
species." 


61.  Mitra  barbadenaia  Gmel. 
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One  young  perfect  specimen,  Ascension  Island  (Mus.  No.  1^5405). 
Ueret6fore  credited  to  the  Florida  Keys  and  Barbados. 

62.  Mitra  plumbea  Lamarck. 

One  example,  Porto  Grande  (Mus.  No.  125386).  In  Tryon's  Mono- 
graph this  is  included  in  the  synonymy  of  Ift^ra  ebenvs.  I  sliould  not 
place  it  in  such  a  position. 

Family  FASCIOLARIID^.. 

Genus  LATIRU8  Montfort. 

Subgenns  LEUOOZOiriA  Gray. 

63.  Lencosonia  triserialis  Lamarck. 

One  beach  shell,  Porto  Grande  (Mus.  No.  125331). 

Family  BUCCINID^. 

Genus  PISANIA  Gray. 

64.  Piaania  variegata  Gray. 

One  adult,  beach;  two  juniors,  fresh.  Porto  Grande  (Mus.  No. 
125580). 

Florida  Keys,  West  Indies,  Bermuda.  Southerly  to  Trinidad  on  the 
American  side. 

Genus  COBdNEIiLA  Gray. 

65.  ComineUa  Umbosa  Lamarck.. 

=  C  Woldemari  Kiener. 

One  si)ecimen  from  each  locality.  Porto  Grande  (Mus.  No.  125582); 
Cape  Town  (Mus.  No.  125326). 

Family  COLUMBELLIDiE. 

Genus  COLUMBELLA  Lamarck. 

66.  ColumbeUa  rustica  Linni^. 

Common,  fresh,  living.    Porto  Grande  (Mus.  No.  125316). 

The  C.  rustieoiden  of  Heilprin,  which  ranges  on  the  American  shores 
of  the  Atlantic  from  Cedar  Keys  to  Cuba,  may  be  regarded  as  a  syno- 
nym of  the  above. 

67.  ColumbeUa  rustica  Ijinn<^. 
variety,  Azorica  Dron^t. 

Numerous  examples.    Fayal  (Mus.  No.  125282). 
Subgenus  KITIDELLA  Swaiusou. 
68.  Nitidella  cribraria  Lamarck. 
Common;  Porto  Grande. 
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• 
UpoH  coiiipat'iHon  I  (^u  perceive  no  difference  between  the  foregoing 

and  American  examples.  Tliis  si>ecies  lias  a  remarkable  geographiciil 
range.  Among  tbc  Florida  Keys  and  in  tbe  Antillean  region,  at  Pan- 
ama, on  the  west  coast  of  South  America,  northerly  to  Lower  California, 
and  at  various  places  in  the  Gulf  of  California. 

Family  MLTBICID^. 

Subfamily  Muricin^. 

GenuR  MUREX  Llnnd. 
Sabgenus  PHTLLOKOTUB  Swaiusou. 
69.  Phyllonotus  rosarinm  Chemnitz. 
One  beach  shell;  Porto  Grande. 

Genus  OCINEBRA  Leach. 

70.  Murex  (Ocinebra)  angularis  Lamarck. 

A  single,  somewhat  dubious  example;  Porto  Grande  fMus.  Ku. 
125358). 

Subfamily  P urpubin^. 

Genus  PURPURA  Bruguiere. 

71.  Purpura  haemastoma  Liuu<^. 

=  /'.  undala  Lamarck. 
=  P.  Forbesii  Duuker. 

Numerous  living  and  beach  examples.  Fayal  (Mus.  No.  12627G); 
Porto  Grande  (125305,  121370);  Ashantee  (125310,  125320,  125337); 
St.  Helena  (125407). 

From  Fayal  many  s[>eeimens,  some  tuberculated,  others  without 
knobs.  The  Porto  Grande  examples  were  adults  and  juniors  of  the 
typical  form;  two  of  the  si)ecimens  were  quite  large,  triangular,  and 
knobby.  From  Ashantee  numerous  living  specimens  of  the  short- 
spired,  rather  triangular  form,  the  undata  of  Lamarck  and  narrower 
examples  --P.  Forbesii  Dunker;  others  with  the  spire  of  the  average 
height,  with  two  rows-of  knobs  more  or  less  conspicuous,  varying  in  this 
feature  as  do  the  west  coast  Ameiican  colonies  of  hiserialw.  A  single 
individual  of  this  widely  distributed  and  mutable  form  was  detected  at 
St.  Helena;  it  is  not  a  characteristic  example,  having  in  the  white 
aperture  and  the  inconspicuous  transverse  ribbing  and  knobs  of  the 
bo<lywhorl  a  similar  phase  of  variation  from  the  general  &vspect  of 
hcnnastoma,  that  is  exhibited  by  P.  BUnnvillei  Deshayes  +  P.  Callaoen- 
sis  Blainville  of  the  west  coast  of  South  America,  when  compared  with 
the  ordinary  facies  of  P.  biserialis  Blainville  of  the  same  coast  to  the 
northward.    The  St.  Helena  form  is  very  close  to  a  variety  of  h€tma' 

Digitized  by  VjOOQIC 


"""im^^}  PROCEEDINGS   OF   THE   NATIONAL   MUSEUM.  331 

9iama  in  the  National  collection  (No.  95953),  from  Abrollio8  Inlaud,  coa8t 
of  Brazil. 

72.  Purpura  cingulata  Lamarck. 

Two  specimens;  Cape  Town  (Mas.  No.  125324.) 

Onlytwoexamplesof  this  remarkably  variable  and  interesting  species 
were  obtained;  the  larger  17.5  millimeters  in  length,  with  barely  the 
hint  of  a  keel  on  the  upper  part  of  the  basal  whorl,  Avhich  othci^wise  is 
finely  sculptured  with  closely  set,  fine  incised  lines  or  grooves,  and 
the  upper  or  apex  whorls  keeled  and  cancellated.  The  small  example 
is  only  4  millimeters  long,  equal  to  the  two  and  one-half  upper  whorls 
of  the  larger  shell.  The  National  eolle(;tion  contains  another  and 
somewhat  larger  specimen  of  this  nearly  smooth  variety,  as  well  as 
one  individual  with  a  single  broad  keel  upon  the  upper  part  of  the 
basal  volution,  connecting,  it  will  be  seen,  the  plain  form  with  the 
usual  broadly  ribbed  and  channeled  typical  specimens. 

73.  Purpura  neritoidea  Linn^. 

Three  beach  si>ecimens.  Porto  Gran<le  (Mus.  No.  125369).  These 
are  of  the  typical  knobby  form. 

(;eiiua  SISTRUM  Montfort. 

74.  Siatruxn  nodulosuxn  C.  B.  Adams. 

One  adult,  one  junior;  beach.     Porto  Grande  (Mus.  No.   126362), 
Common  at  many  places  in  the  Antillean  region  and  on  the  Florida 
Keys,  etc. 

75.  Sistrum  Brownii  iioiu.  ])roy. 

One  specimen.     Porto  Grande  (Mus.  No.  125357). 

Of  the  same  general  fticies  as  S.  nodnlosum,  but  varying  in  sculptural 
characters;  the  National  collection  contains  a  similar  example  from  the 
west  coast  of  Florida. 

Suborder  STREPTODONTA. 

Superrttmily  I'^rKNOOTuOSSA. 

Family  JANTHINII)^]. 

(leniiH  JANTHINA  I.amarck. 
76.  Janthina  rotundata  Leacli. 

==Jantkina  communia  Lamarck. 
Five   examples.     Fayal,   one  specimen   (Mus.   No.  125297)^    Porto 
Grande  (Mus.  No.  125311),  four  examples  of  rather  small  size,  but 
characteristic. 
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SuperlUmily  O-YMNOOLOSSA. 

Family  PYRAMIDELLIDiB. 

Geuus  P7RAlkIIDBLLA  Lamarck. 
77.  Pyramidella  dolabrata  Linn<^. 

Four  specimeua.  Povto  Grande  (Mus.  No.  126349).  The  above  ha« 
heretofore  been  credited  to  tlie  West  Indies,  Barbados,  the  Florida 
Keys,  and  west  Florida. 

Huperfuinily  TJICNIOGH^OSSA. 

Family  TRITONIID.E. 
(lenus  RANEIiLA  Lamarck. 

78.  Ranella  argus  Gmeliii. 

Two  living  specimens.  Cape  Town  (Mus.  No.  125376).  This  species 
also  occurs  in  New  Zealand,  and  has  been  credited  to  the  west  coast 
of  South  America. 

Family  CYPR^lDiE. 

Genus  C7PRJQA  Lamarck. 

79.  Cyprasa  spurca  Liuu^^. 

Two  beach  shells.  Porto  Grande  (Mus.  No.  125342).  Inhabits  An- 
tillean  and  Mediterranean  waters. 

Family  STROM  BID^. 

Genns  STROMBUB  Linu^. 

80.  BtrombuB  bubonius  Lamarck. 

=S,/a9ciatu8  Gm«Iin. 
=5:  coronatus  Defrauce. 

One  living  specimen ;  one  fossil  Postpliocene  example.  Porto  Grande 
(Mus.  No.  125308). 

Family  CERITHIID^. 

GeuuH  CERITHIUM  Bruguiere. 

81.  Cerithium  atratum  Bruguiere. 

One  beach  specimen.     Porto  Grande  (Mus.  No.  125328). 

82.  Cerithium  vulgatum  Bruguiere. 
=rr.  lubervulatum  Liuiie. 

Two  beach  shells.  Porto  Grande  (Mus.  No.  125327.)  Common 
everywhere  in  the  Me<literranean,  Adriatic,  and  -^geau  seas,  as  well 
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as  Oil  the  coasts  of  Spain  and  Portup:»l,  and  the  Canaries,  fn>ni  the 
shore  to  50  fathoms.    (Jeffreys.) 

Family  PLANAXID.1^.. 

Geuns  PL  AN  AXIS  l^imurrk. 

83.  Planazis  Ilneatus  Da  Costa. 

Five  specimens,  living.     Porto  Grande  (Mns.  No.  Ili5346). 

Occurs  in  the  Viti  Islands  and  at  many  places  in  Polynesian  waters. 

Family  VERMETID.4^:. 

Genus  VBRBIBTUS  Morcli. 

84.  Vermetus  Adanaonii  Dai  id  in. 

One  large  mass  and  two  small  examples.  Porto  (rrande  (Mus.  No. 
125306). 

The  "mass,"  upon  the  under  side,  has  been  p(»rforated  l)y  Lithodomi. 
It  includes  also  some  of  the  following  forms. 

Genus  PiSTALOCONCHUS  Lea. 
85.  PetaloconchuB  interliratua  nom.  pro  v. 

Two  masses.    Porto  Grande  (Mus.  No.  125378). 

The  two  clumps  of  Pc<aiocowc7tM«  above  referred  to  include  examples  of 
the  preceding  species,  V,  Adansonii.  While  in  external  facies  very  like 
the  foregoing,  the  interior  upon  close  inspection  will  be  found  to  have 
an  elevated,  thread-like  ridge  following  the  coiling  spirally. 

Family  LlTTOKINID.l^:. 

Genus  LITTORINA  tYrusnac. 

86.  Littorina  atriata  King. 

Many  specimens;  living.  Fayal  at  Horta  (Mus.  No.  125296),  Porto 
Grande  (Mus.  No.  125363). 

87.  Littorina  pulcheUa  Dnuker. 

Numerous  examples,  fresh.  Ashantee  (Mus.  No.  125338).  Porto 
Grande  (Mus.  No.  125325). 

Several  specimens  of  this  rather  globose  and  somewhat  angulated 
form  were  obtained;  it  resembles  some  of  the  West  Mexican  species. 

88.  Littorina  scabra  Linui^. 
var.  fineata  Gmelin. 

Common,  living.  Ashantee  (Mus.  No.  125336).  Numerous  living 
examples  of  this  well-known  specdes  were  found  *'  sticking  to  bushes, 
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• 
at  the  mouth  of  the  Etry  river."  The  si^ecimens  are  of  the  variety 
lineata  Gmoliii  and  agree  perfectly  with  IndoPacific  examples,  of  which 
lirst  and  last  I  have  handled  a  great  ii umber.  One  variety  of 
the  large  Antillean-Floridiau  L.  angtdifera  Lamarck,  brown-colored, 
approaches  closely  to  the  ordinary  asi^ect  of  smbra^  but  I  have  never 
met  with  examples  of  the  IndoPacific  seabra  that  exhibited  the  light 
pink  and  yellow  or  varied  color  aspects  of  the  Antillean  form,  nor  have 
I  observed  in  tlie  large  quantity  of  the  Antillean-Floridian  forms  col- 
lected and  otherwise  examined,  certain  varietal  features  that  are  exhib- 
ited by  the  Polynesian  scahra, 

89.  Itittorina  cingulifera  Dunkcr. 

One  example  fresh.  No  locality,  i)robably  Cape  Town  (Mus.  No. 
125394), 

Ghenus  TECTARIUS  Valenciennes. 

90.  TectariuB  miliaria  Q.  and  G. 
—  T.  eckinata  Anton. 

One  specimen;  Ascension  Island  (Mus.  No.  125420). 
Family  FOSSAElD^ii:. 
Genu B  FOBS ARU8  Philippi. 
91.  FossaruB  ambiguus  Linne. 

Many  examples;  Porto  (Jrande  (xMus.  No.  125371). 

Several  specimens  of  both  the  coarsely  ribbed  and  finely  striate 
forms  of  tliis  little  shell  were  in  the  li}clipse  collection.  They  were 
found  attached  to  other  shells  an<l  in  the  crevices  of  masses  of  Verme-i 
tuSj  etc. 

Family  AMPULLARIID^, 

Genns  AMPUItLARIA  Launirck. 

Subgcnns  LAKX8TES  Moutfort. 

92.  ItanisteB  ovum  Peters. 

Numerous  specimens,  Cunga,  Dec.  25,  1889;  (Mus.  No.  126585). 
Abundant  in  a  pond  near  Cunga. 

Family  CALYPTR.EID.^:. 

GenuH  TROCHATELIiA  Lesson. 

93.  TrochateUa  radians  Lamarck. 

^=Trochila  radiansy  Lamarck,  Auct. 
=Jnfun(Uhulum  radianSf  Orbigny. 
i=ijMfundtbulHm  rtuiianny  Montfort.  Try  on. 

One,  l)each  shell.     Porto  Grande  (Mus.  No.  125312). 
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Tbe  above  example,  though  imperfect,  is  in  a  sufficiently  good  con- 
dition, and  of  sufficient  size  as  to  leave  no  doubt  as  to  the  determina- 
tion.   It  measures  maximum  -4.25,  minimum  diameter  29  millimeters. 

It  has  not  before  been  reported  outside  of  Peru  and  Chile. 

Family  AMALTHEID^. 

Genus  AMALTHEA  Schumaclier. 

94.  Amalthea  barbata  Sower hy. 
=i  Hipponifx  barhatus  Sowerby. 

A  single  specimen.    Porto  Grande  (Mus.  No.  125390). 

Not  before  reported  away  from  the  west  coast  of  the  Americas. 

Family  NATICID^. 
Genus  NATICA  Lamarck. 
95.  Natica  porata  Reeve. 
One  specimen.     Fayal  (Mus.  No.  125291). 

Superfamily    IDOCOGLOSS-A. 

Family  PATBLLID^. 

Genus  PateUa  Linn<$. 

96.  Patella  nistica  Linnet. 

Common.     Fayal  (Mus.  No.  125277). 

A  good  series  of  this  species  of  various  sizes,  points  to  the  two  follow- 
ing of  Drou^t's,  as  probable  synonyms. 

97.    PateUa  Moreleti  I)ron<^t. 

Example.    Fayal  (Mus.  No  126299). 

This  species  is  probably  nothing  more  than  a  variety  and  junior  of 
P.  rustica  Linn^. 

98     PateUa  Gomesii  Droudt. 

One  specimen,  beach.    Fayal  (Mus.  No.  125290). 

The  above  example  though  a  beach  shell  is  in  tolerable  condition;  it 
agrees  with  Drouet's  figure  and  description.  P.  Gomesii  suggests  a 
variety  of  the  Linnean  species  rustica. 

99.    PateUa  Argenvillii  Krauss. 

Numerous  examples.  Island  of  Saint  Helena  (Mus.  No.  125412); 
Cape  Town. 

Several  fine  living  specimens  of  this  limpet  were  detected  at  St. 
Helena,    It  has  somewhat  the  ai>pearance  of  P.  granularisj  but  the 
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close-set  radiatiug  costal  characteristic  of  both  species,  are  not  broken 
up  into  granules.  The  two  Cape  Town  shells  are  large  adult  esampleg 
and  well  represent  this  characteristic  species. 

100.  PateUa  plumbea  Lamarck. 

=  P,  plicata  Born. 

=  r.  iMgubrie  Reeve  (Fig.  32) 

One  example;  Porto  Grande  (Mus.  No.  125353). 

Horn's  species  seems  to  be  simply  a  strongly  sculptured  variety  of 
plumbea^  and  Reeve's  lugubris  from  the  island  of  St.  Vin<*ent,  1  regard 
as  another  varietal  aspect  of  the  Lamarckian  species. 

101.  Patella  prtiinosa  Krauss. 

One  beach  shell,  imperfect;  Cape  Town  (Mus.  No.  125370). 

102.  Patella  granularis  Linn^. 

=  P.  denticulata,  Martin. 
Many  examples  living;  Cape  Town  (Mus.  No.  125396). 
Numerous  specimens,  both  mature  and  adolescent. 

103.  Patella  Bandonii  Drou^t. 

Several  speciiiens;  Cape  Town  (Mus.  No.  125375), 

Described  by  Drou^t  from  the  Azores.  The  examples  collected  by 
Mr.  Brown  indicate  a  close  relationship  to  P.  Argenvillei  and  may 
ultimately  prove  to  be  only  a  varietal  form  of  said  species. 

104.  Patella  occulus  Born. 

Three  si)ecimeus;  two  juniors,  in  alcohol;  Cai)e  Town. 
A  strongly  characterized  species. 

105.  Patella  cochlear  Gnielin. 
One  si)ecimeu,  alcohol;  Cai>e  Town. 

SuperfUrnily  K-HIIPIIDOGLOSSA. 

Family  PHASIANELLID^. 

GeuiiH  PHASIANEIiIiA  Lamarck. 
106.  Phaaianella  capensis  Dunker. 
Two  good  specimens;  Porto  Grande  (Mus.  No.  125302). 

107.  Phaaianella  pulla  Linn<^. 

Two  examples  in  good  condition;  Porto  Grande  (Mus.  No.  125304). 

108.  Phaaianella  neritina  Dnuker. 
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Three  spe<*imeii8;  Cape  Town  (Mus.  No.  125382)  a  pretty  well-marked 
species. 

Family  TEOCHID^. 

Geuns  MONODONTA  Lamarck. 
Seotion  OSIXJITUS  Philippi. 

109.  Osilinus  Tamai  Dnnker 

t=0.  Saulcyi  W.  it  B. 
f-f-JT.  punctulala  Lamarck. 

Common  living j  Porto  Graude  (Mus.  No.  125580). 

Variable  iu  umbilical  character  and  otherwise;  sometimes  elevated, 
conical,  and  again  frequently  depressed;  often  exhibiting  two  or  three 
obtusely  rounded  ribs  following  the  periphery  spirally,  with  a  shallow 
groove  between.  Some  examples  are  closely  spirally  lirate,  and  others 
are  without  lirse.  Specimens  are  frequently  met  with  that  are  ob- 
tusely angnlated.  Some  individuals  are  ornamented  with  light  zigzag 
markings,  others  have  only  a  few  distant  light  spots  on  a  dark  ground; 
these  point  intimately  toward  punctulnt/i.  Apex  when  eroded,  yel- 
lowish. 

section  0XY8TELE  Philippi. 

110.  Oxystele  sagittifera  Lamarck. 
Three  living  specimens;  Cape  Town  (Mus.  No.  126373.) 
GeutiH  OIBBIJLA  Kisso. 
111.  Oibbula  nasaaviensis  (-hemnitz. 

1=Gibbu1a  MntbUieatu/*  Montagu,  variety. 

Three  specimens;  Porto  Grande  (Mus.  No.  125350). 

The  three  shells  of  the  foregoing  species,  collected  as  above,  are  in 
good  condition.  In  the  National  collection  under  the  same  name  I  find 
numerous  examples  that  were  identified  by  the  late  Dr.  Stimpson  (Mus. 
No.  18686).  Upon  turning  to  the  author  I  find  his  description  alto- 
gether too  brief,  and  the  figures  too  indefinite  to  make  a  satisfactory 
determination  thereby.  Neither  upon  following  his  name  through  the 
synonymy  is  a  satisftictory  result  obtainable  as  to  the  identity  of  the 
shell  he  has  named.  The  umbilical  character  is  of  no  value  whatever 
in  this  instance,  for  some  individuals  are  distinctly  umbilicated,  others 
are  not,  and  again  others  are  i)artially  perforated.  The  shells,  con- 
sidered apart  from  the  confusion  of  names  and  conjectures  as  to  the 
meaning  of  authors,  appear  to  be  an  extra  limital  and  dwarfed  aspect  of 
umbilicaris  Linn6=T.  umbilicatus  Montagu. 

Philippi  makes  nMtsaviensia  a  synonym  of.  his  occulta;  and  A.  Adams 
includes  nassaviensis  preceded  by  a  T  in  the  synonymy  of  Oibbtda 
Proc.  N.  M.  93 22 
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tumidus  of  Montagu.    The  Katioual  Museum  series  contains  specimens 
from  the  Cape  of  Good  Hope  (No.  43098). 

Family  TURBINID-^. 

Genus  ASTRALIUM  Link. 

112.  Astralium  tuber  Linn^. 

One  specimen;  no  locality  given ;  probably  Barbados. 
Occurs  in  Florida,  at  Jupiter  Inlet  and  the  Keys,  as  well  as  at  nu- 
merous places  in  the  Antillean  region. 

Family  NEEITID^. 

Genus  NERITA  Bruguiere. 

113.  Ncrita  neiitinoides  Reeve. 

Numerous  specimens,  living;  Ashantee  (Mus.  No.  125319). 
The  foregoing  appears  to  be  quite  an  abundant  form,    Sowerby's 
morio  and  Philippics  curbonaria  are  apparently  the  same. 

114.  Nerita  aBcensionis  Chemnitz. 

Common;   many   examples,   living;    Ascension    Island  (Mus.  No, 
125401). 
A  pretty  shell,  apparently  abundant. 

STiperfarnily  ZYG-OUR-A^NCHIA. 

Family  HALIOTID^. 
Genus  HALIOTIS  Linn6. 
115.  Haliotis  striata  Lamarck. 
One  good  specimen.    Fayal  (Mus.  No.  125280). 
Family  FISSURELLID.E. 
Genus  FISSURELLA  Bruguiere. 
116.  FissureUa  alabastritis  Reeve. 
+  F.  glaucops  Reeve. 
Three  beach  shells.    Porto  Grande  (Mus.  No.  125392). 

117.  FissureUa  mutabilis  Sower  by 

Two  living  specimens.    Cape  Town  (Mus.  No.  125372). 
The  above  agree  perfectly  with  named  examples  received  from  tb© 
Albany  Museum. 

Subclass  ISOF»IvKURA. 

Order  POLYPLACOPHORA. 

Family  LEPTOCHITONID^, 

Genus  Iieptochiton  Gray. 

118.  Leptocliitpn  cyaneopunctiitus  Kraaee. 

f  =  lentiginosue  Sby.  Digitized  by  GoOglc 
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One  8i)eciiDeii.  Cape  Town  (Mus.  No.  125380).  A  Hingle  small  ex- 
ample, HO  close  to  Krauss's  figure  and  description  that  I  attach  his  name 
to  it,  though  the  color  varies  somewhat  from  his  diagnosis.  It  also 
exhibits  some  of  the  characters  of  Gray's  C,  capensis. 

Family  ISeHNOCHITONlD^. 

GeuuH  LepidopleuruB  Risso. 

119.  Lepidopleurus  purpuraacena  i).  B.  Adams. 

Barbados. 

Class  CEPHALOPODA. 

Order  DIBRANCHIATA. 

Suborder  OCTOPODA. 

Family  OCTOPODIl)^. 

Genus  OCTOPUS  Lamarck. 

120.  Octopus  ?  vulgaris  Lamarck. 

One  8i)ecimen,  alcohol.  Ascension  Island,  March  25,  1890;  dredged 
20  to  30  fathoms. 

Suborder  SEPIOPHORA. 

Family  SEPIID^E. 

GenuH  SEPIA  Lamarck. 

121.  Sepia  officinalis  LiDn<5. 

One  fine  example.    St.  Paul  de  Loanda  (Mus.  No.  117941;  in  alcohol). 
Suborder  PHRAOMOPHORA. 

Family  SPIRULID^. 
Genus  SPIRUItA  Lamarck. 

122.  Spirula  fragilis  Lamarck. 

Fayal  (Mus.  No.  125292).  Beach  siiecimens;  a  widely  distributed 
form;  x)elagic. 

SUMMARY. 

Pelecypods 35 

Gastropods,  marine 69 

Gastropods,  land 13 

—    82 
Cephalopods 5 
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ON  RARE  OR  LITTLE  KNOWN  MOLLUSKS  FROM  THE  WEST 
COAST  OF  NORTH  AND  SOUTH  AMERICA,  WITH  DESCRliPTIONS 
OF  NEW  SPECIES. 

BY 

Robert  E.  C.  Stearns,  Ph.  D. 

Adjunct  Curator  of  the  Department  of  Mollusks. 
(With  Plate  l.) 

The  forms  included  iu  this  paper  are  all  in  the  collection  of  the  U.  S. 
National  Mnseum.  Eight  of  the  fourteen  were  collected  by  Mr.  W.  J. 
Fisher  in  the  Gulf  of  California  region  several  years  ago.  The  others 
were  collected  by  various  persons :  Dr.  W.  H.  Jones,  U.  S.  Xavy ;  Dr.  Ed- 
ward Palmer,  Capt.  George  D.  Porter,  and  others.  A  part  of  the 
species  have  already  been  described.  In  some  cases  these  descriptions 
required  revision  and  information  relating  to  the  species  not  before 
available  has  been  added. 

The  number  of  forms  heretofore  associated  in  the  monographs  and 
by  the  principal  authors  with  an  Indo-Pacific  habitat  will  attract 
attention.  A  comparison  of  the  marine  portion  of  the  mollusk  fauna 
of  the  Gulf  region,  with  that  of  the  Galapagos,  as  exhibited  in 
the  collection  made  by  the  U.  S.  Fish  Commission  steamer  AlbatrosSj 
a  catalogue  of  which  is  nearly  ready  for  publication,  gives  a  much 
larger  representation  of  distinctly  Indo-Pacific  or  Polynesian  species 
to  the  former.  In  connection  with  the  Polynesian  species,  attention 
is  called  to  the  beautiful  embroidered  cone  described  by  me  in  1873,* 
Cantis  Dallij  in  its  general  aspect,  color,  markings,  etc.,  approaching 
very  closely  to  some  of  the  species  in  the  group  represented  by  C. 
textile.  The  original  examples  were  obtained  by  vessels  in  the  Gulf 
trade  and  brought  to  San  Francis(!0.  Subsequently,  in  1876,  Mr. 
Fisher  colle<;ted  numerous  specimens,  living  and  beach  shells,  at  the 
island  of  Maria  Madre,  of  the  Tres  Marias  Group,  in  the  mouth  of  the 
Gulf,  and  I  have  since  seen  several  adolescent  examples  from  the  Gulf 
region,  which  sustain  the  validity  of  the  species  and  indicate  that  it  is 
found  not  infrequently  within  the  Gulf  area  or  upon  its  shores. 

Family  APLYSIlDJi:. 
Genus  DOLABELLA  Lamarck. 
DolabeUa  caUfornica  Steams. 
Proc.  Aca<l.  Nat.  Sciences,  Philadelphia,  1878,  p.  395,  PI.  vii,  Fijrs.  1,2. 

Several  examples  (Mus.  No.  75001),  Mulege  Bay,Gulf  of  California. 
This  form  was  first  detected  by  Mr.  W.  J.  Fisher  in  1876.    I  have 
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not  heard  of  its  being  collected  since.  In  Mr.  Fisher's  notes  he  says 
that  the  Aplysia-like  animal  prefers  "dark  places  in  pools  left  by  the 
tide." 

The  shell  is  internal,  triangular,  hatehet-shaped,  with  a  curved  and 
callous  nucleus  or  apex ;  entire  shell  hard  and  calcareous  tchen  adult; 
when  young  more  or  less  membranaceous  and  flexible.  Though  several 
examples  of  the  above,  soft  part«  and  all,  were  obtained,  I  was  unable 
to  get  an  entire  specimen  for  investigation.  Mr.  Fisher,  who  made 
no  drawings  at  the  time  of  collecting,  informed  me  that  the  animal  was 
of  the  same  general  form  that  authors  have  given  of  Aplysia,*  the 
color  of  the  Fisher  individuals  being  a  dark  brown  and  the  surface 
covered  with  wartlike  papillae.  In  the  matter  of  the  color  this  species 
probably  varies  as  do  individuals  of  the  others. 

The  various  forms  heretofore  described  are  principally  inhabitants  of 
the  Indo-Pacific  province,  and  the  Mediterranean  region  is  also  credited 
with  a  representative  of  this  group. 

The  shell  of  D.  californica  is  in  outline  very  much  like  that  of  D. 
Rnmphii  Cuvier=D.  scapulay  Martyn. 

The  nuclear  callosity  varies  more  or  less  in  different  specimens. 

Family  ONCHIDIDJi:. 

GemiH  ONCHIDELLA  Gray. 

Onchidella  Binneyi  Steams. 

Plate  L,  Figs.  1,  2. 

=L  Onchidella  Carpenleri  Binnoy,  Stearns,  Proc.  Acad.  Nat.  Sciences  Pbila.,  1878,  PI. 

VIII,  Figs.  7,  8. 
=  Onchidella  CarpenleiH  Binney.     Third  supplement  to  vol.  v,  air-breathiug  moUusks 

of  the  U.  S.,  vol.  XIX,  Bull.  Mur.  Conip.  Zoology,  Cambridge,  PI.  VI,  Figs.  D  and 

E,  p.  214. 
not  Onehidium  Carpenieri  Binuey.     Proc.  Ac.  Nat.  .Sc.  Phila.,  1860,  154;  L.  &  F.  W. 

Sh.  of  N.  A.,  i,  307-308,  Fig.  544  (1868)  nor 
Onchidella  Carpenieri  Binney,  Manual  Am.  Land  Shells,  Bulletin  2H,  U.  S.  Nat.  Mus., 

1885,  p.  163.  Fig.  150. 
Oncidiellaf  Carpenieri  W.  G.  Binney,  Fischer  and  C'rosse.     Mission  ScientlBquo  an 

Mexique  et  dans  I'Am^rique  (lentral. 

Several  examples  (Mus.  No.  58824).  San  Francisquita  Bay,  Los 
Animas  Bay,  and  Angeles  Bay  in  the  Gulf  of  California. 

The  form  listed  herein  wius  collected  by  Mr.  W.  J.  Fisher  at  the 
pla<*es  indicated;  all  of  the  specimens  were  living.  A  description  with 
figures  was  published  by  me  in  the  Proceedings  of  the  Philadelphia 
Academy  in  1878.  Mr.  Binney's  Onehidium  Carpenieri  was  the  only 
form  of  the  family  that  had  been  credited  to  the  Gulf  region;  without 
looking  into  the  matter  suflSciently,  I  assumed  that  Mr.  Fisher's  speci- 
mens belonged  to  Mr.  Binney's  species. 


See  Woodward's  Manual,  2d  ed.,p.  321. 
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The  figures  recently  given  by  Mr.  Binney  in  liis  third  supplement  to 
the  fifth  volume  of  the  Air-Breathing  Mollusks  of  the  United  States 
are  not  new  drawings  from  the  original  specimens  which  furnished  a 
basis  for  the  brief  and  partial  description  of  0.  Carpenteri^  as  first  pub- 
lished by  him  in  the  Proc.  Acad.  Nat.  Sciences  of  Philadelphia,  but 
from  a  8x>ecimen  sent  to  him  by  Mr.  Dall,  one  of  the  Fisher  lot  de- 
scribed by  me  in  1878,  and,  as  I  now  regard  it,  erroneously  referred  to 
his  species.  His  0.  Carpenteri  is  a  much  smaller  form,  ^'the  length 
of  the  largest*  being  5  millimeters,  the  extreme  breadth  3  millimeters," 
while  the  Fisher  specimens  average  17.2  in  length  by  12.2  millimeters 
in  breadth. 

My  former  description  is  here  given  with  some  modifications.  Body 
oblong  ovate,  al)out  a  third  longer  than  wide;  convex  or  rounded  above, 
flat  on  the  under  side;  anterior  and  posterior  ends  equally  rounded; 
dorsum  formed  by  the  mantle  and  entirely  covering  the  back,  which 
is  of  a  smoky-brown  color,  coriaceous  and  quite  thick  at  the  edges; 
under  side  of  a  dingy,  yellowish  color.  Surface  of  dorsum  covered 
with  wartlike  papillae,  some  larger  than  others,  the  larger  having 
somewhat  the  aspect  of  regularity,  the  interspaces  being  filled  with 
the  smaller;  creeping  disk  or  belly,  elongated,  nearly  as  long  as  the 
animal,  and  its  width  equal  to  about  one-third  of  the  entire  width  as 
seen  from  the  under  side. 

Sexual  organs  on  the  right  side,  near  the  head.  Respiratory  orifice 
on  the  left  side,  between  the  edge  of  the  creeping  disk  and  the  mantle, 
at  a  point  about  two-fifths  of  the  total  length  from  the  posterior  end. 
Anal  outlet  on  the  right  side,  very  near  the  posterior  extremity  of  and 
just  above  the  edge  of  the  creeping  disk.  The  eye  peduncles  rather 
short,  and  these  as  well  as  the  buccal  appendages  are  obscured  by  the 
contraction  caused  by  the  alcohol.  The  creeping  disk  being  compara- 
tively soft  is  much  contracted  by  the  same  cause.  Mr.  Fisher  remarked 
that  he  found  this  form  "abundant,  attached  to  the  under  side  of  stones 
at  low  tide,  sometimes  overlapping  each  other." 

In  Button's  Catalogue  of  the  Marine  Mollusca  of  New  Zealand, 
he  includes  a  species,  Onchidella  nigricans  Quoy,  "  uniform  black,  • 
•  •  common  on  rocks  between  tide  marks,"  having  the  same  habit 
in  this  respect  as  0.  Binneyi. 

The  localities  where  Mr.  Fisher  collected  his  specimens  are  in  the 
Gulf  of  California,  on  the  westerly  shore,  the  first  in  latitude  28^  26', 
the  second  in  28^  50',  and  the  third  and  last  in  latitude  29  north,  as  it 
will  be  observed,  not  far  from  each  other.  Onchidium  Carpenteri  Bin- 
ney is  credited  by  the  author  as  ranging  geographically  from  the 
<*  Strait  of  Fuca  to  the  Gulf  of  California."  It  is  probably  a  distinct 
species  and  will  sooner  or  later  be  verified  by  additional  specimens  in 
a  suitable  condition  to  admit  of  its  characters  being  definitely  ascer- 
tained and  described. 


*  Biimey's  Manual,  p.  163. 
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Family  FASCIOLARIID.^. 
Subfamily  Fusing. 

(i en  118  FIJSUS  Lamarck. 

FuBUS?  polygonoides  Lamarck. 

A  single  example,  agreeing  more  closely  with  this  species  than  any 
other  that  is  contained  in  the  National  collection  or  that  has  been 
described  or  figured,  was  collected  at  Catalina  Island,  California,  by 
Mr.  Fisher  (Mus.  No.  32348). 

Family  NASSID^.. 

Geuus  NASSA  Lamarck. 

Nassa  bmnneoatoma  St-eamo. 

Described  in  *'NautiliiB,"  May,  1893,  Vol.  vii,  pp.  10-11. 

Shell  small,  elongated  ovate,  of  seven  to  eight  whorls,  with  a  pointed 
and  acutely  elevated  spire  with  generally  three  spiral  series  of  gran- 
ules ;  occasional  individuals  show  four  series  on  the  penultimate  whorl 
and  six  to  seven  on  the  basal.  In  some  examples  the  sculpture  has  the 
appearance  of  longitudinal  ribs  broken  up  into  granules;  in  others  the 
sculpture  suggests  spiral  or  revolving  ridges  broken  into  granules;  in 
some  examples  the  granulation  covers  nearly  the  whole  of  the  basal 
whorl;  in  others  an  area  equal  to  the  last  third  of  the  basal  whorl  is 
comparatively  smooth.  In  some  individuals  the  granules  next  below 
the  suture  are  more  conspicuous  than  the  others,  and  again  a  double 
row  of  more  prominent  granules  are  seen  on  the  upper  part  of  the  basal 
whorl.  In  some  individuals  the  suture  is  distinct,  in  others  obscure. 
Most  of  the  examples  exhibit  fine  revolving  lira?  on  the  lower  half  of 
the  basal  whorl. 

The  aperture  is  small,  ovate,  about  one- third  the  length  of  the  shell; 
the  outer  lip  is  thickly  rimmed  externally  and  usually  crenulated  and 
denticulate  within  just  below  the  edge.  Coluuiella  roundly  arcuated 
with  the  usual  callus  above  and  a  single  terminal  jdication  at  the  base 
of  the  pillar,  with  four  or  five  obtuse  ridges  above.  The  gxeater  part  of 
the  basal  whorl,  as  seen  in  front,  is  covered  with  shiny  ciillus  of  a  warm 
chestnut  brown,  varying  more  or  less  in  depth  of  color,  in  some  cases 
quite  light.  When  held  up  to  the  light,  on  looking  through  the  aper- 
ture, an  obscure  lightish  band  is  perceptible.  The  warm  brown  glaze 
surrounding  the  aperture  and  covering  the  pillar  is  quite  characteris- 
tic, and  together  with  the  acute  and  elevated  spire,  makes  it  easily 
sepaiTable  from  its  nearest  congeners.  Its  nearest  relatives  geograph- 
ically and  otherwise  are  Naana  complanata  Powis  (^^K,  scdbriiiscula  C. 
B.  Ad.)  and  N.  tegula  Reeve  {^~N.  tiarula  Kiener),  both  commou  in 
the  Gulf  region  and  forming,  with  hrunneostoma^  a  little  group  exhibit- 
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ing  similar  general  characters.  Some  examples  of  hrunneostoma  are 
more  robust  than  others  and  vary  in  the  elevation  of  the  spu'e. 

Dimensions':  Length  of  largest,  16  raiUimeters;  breadth,  9  milli- 
meters; an  intermediate  example  measures  15  millimeters  in  lemgth 
and  8  millimeters  in  breadth.  This  last  is,  however,  much  above  the 
average  in  size. 

Habitat. — Gulf  of  California,  near  the  mouth  of  the  Colorado  River 
(Mus.  No.  37239);  also  at  Guaymas,  on  the  easterly  shore  (No.  23721, 
65951),wbere  numerous  examples  were  collected  by  Dr.  Edward  Palmer. 

Family  MURICID^. 

Subfamily  Muricin^. 

GeuiiH  MUREX  Liiin^. 

Snbgeiius  CHICGBETIS  Moiitfort. 

ChicoreuB  palma-roBae  Mexicana  Stearus. 

=  j)aZma-ro«a?  Laiuarck,  var? 
^  =  M,  affinia  Reeve, 
f  =  Jf .  Steei'iw  Reeve. 

A  single  example  (Mus.  No.  46803),  in  fair  condition. 

The  occurrence  on  the  west  coast  of  any  form  allied  to  the  palma- 
rosae  group  of  Murices  has  not  heretofore  been  reported.  In  several 
instances  during  my  residence  in  California  I  noticed  worn  beach 
shells  of  the  above  in  material  received  from  the  Gulf  of  California. 
The  specimens  w  ere  usually  in  such  poor  condition  as  to  be  of  no  value 
as  examples  for  the  cabinet,  and  the  geographical  fact  of  their  appear- 
ance among  west-coast  shells  did  not  impress  me  sufficiently,  until  Mr. 
Fisher  returned  from  his  Gulf  expedition  with  the  quite  fair  speci- 
men herein  listed.  It  hardly  agrees  with  either  of  the  described 
forms  above  referred  to,  neither  does  it  differ  greatly.  A  comparison 
with  the  monographs  is  not  quite  satisfactory,  and  the  various  exam- 
ples in  the  National  Museum  of  such  forms  as  it  most  nearly  ap- 
proaches, are  not  sufficiently  numerous  to  remove  the  doubt.  I  have 
given  it  the  above  name,  as  in  other  instances  in  this  paper,  solely  for 
the  object  that  the  geographical  fact  may  be  clinched  and  made  known. 
It  may  ultimately  prove  to  be  a  variety  of  Reeve's  affinis\,  for  which  he 
has  given  no  habitat. 

The  allies  of  the  form  known  as  palmarosw  include  the  following: 
M.  palma-rosce  Lamarck,  M,  Steeriw  Reeve,  M.  Sauliw  Sowerby,  M. 
mauruH  Broderip,  and  M.  affinin  Reeve. 

The  salient  features  of  the  group  are  well  illustrated  in  the  i^rfncipal 
and  best  known  form,  the  species  first  named. 

The  character,  number,  and  arrangement  of  the  fronds  upon  the  var- 
ices or  varical  fronds  are  quite  persistent  in  all  of  these  species,  and 
they  all  have  minor  characteristics  in  common. 
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Commencing  with  the  upper  part  of  the  varices,  is  the  principal 
frond  and  this  is  divided  or  bifid,  or  we  may  say  it  is  composed  of 
two  fronds  uniting  and  forming  one,  the  main  frond;  then  comes  a  gap, 
followed  by  three  fronds,  then  another  gap  followed  by  two  fronds,  aud 
this  system  of  one,  three,  aud  two  is  exhibited  usually  in  each  of  the 
three  varices  of  the  body  whorl. 

ChicoreuB  Iteeanns  DaU. 
Proc.  U.  S.  Nat.  Museum,  vol.  xii.,  pp.  329-330,  1889. 

Two  exaraides  of  this  rare  and  striking  species  were  brought  to  my 
attention  when  in  San  Diego,  in  May,  1892,  by  Miss  J.  N.  Cooke.  The 
larger  measured  90,  the  smaller  75  millimeters  in  length.  They  were 
both  collected  by  Capt.  G,  D.  Porter.  The  first  was  found  living  be- 
tween tide  marks  in  sand,  one  in  San  Ignacio  lagoon.  Lower  California; 
the  other  was  a  beach  shell.  Dall's  type  was  dredged  off  Cerros  Island, 
Lower  California,  in  44  fathoms  mudily  bottom  by  the  U.  S.  Fish  Com- 
mission steamer  AlbatroftSj  in  1888.     It  measured  70  millimeters. 

Genus  OCINEBRA  Leach. 
Ocinebra  lagubris  Sby. 

Murex  lugubris  Sby.  Proc.  Zool.  Soc.  London,  1832,  p.  175.  Conch.  Ulna.,  Fig.  26. 
Reeve,  Iconica,  Sp.,  143. 

Murex  erinaceoides  Valenciennes.     Reoueil  d'observations,  etc.,  ii,  302,  1833. 

Murex  califomicus  Hinds.  Proc.  Zo<51.  Soc.  London,  1843,  p.  128.  Voyage  Sul- 
phur, t.  3,  pp.  9,  10. 

Murex  californieus  Reeve.     Conch.  Iconica,  Sp.,  144. 

Murex  (Ocinehra)  erinaceoides  Val.  (=  ?  M.  californieus  Hinds)  Stearns.  Proc. 
Acad.  Nat.  Sciences,  Phila.,  1878,  pp.  395,  396. 

Collected  by  Mr.  W.  J.  Fisher  at  La  Paz,  Lower  California,  in  1867 
(Mus.  Ko.  46767). 

In  the  late  Dr.  Carpenter's  reports  to  the  British  association  (1856 
and  1863)  reference  is  made  to  Muriddea  erinaceoides  by  name  only. 

In  his  Mazatlan  catalogue,  however,  he  has  described  a  "var.  inden- 
tata^^  of  a  form  which  be  presumes  to  be  Valenciennes's  species,  and 
suggests  a  comparison  with  Kiener's  Murex  alveaius.  In  the  Smith- 
sonian check-list,  June,  1860,  he  included  Kiener's  name,  but  omitted 
that  of  Valenciennes.  The  ^^alveattiH^^  of  Kiener  is  a  quite  distinct 
form,  not  at  all  like  lugubris. 

The  form  under  review  came  to  my  notice  many  years  ago  and  its 
determination  sorely  puzzled  others  as  well  as  myself.  About  the  same 
times  numerous  examples  of  the  European  M,  erinaceus  were  received 
from  various  sources  and  from  several  localities,  from  the  British  Coast 
to  the  Mediterranean  shores  of  southern  Europe.  The  close  resem- 
blance of  the  West  American  to  certain  examples  of  the  European  form 
at  once  attracted  my  attention  and  placed  me  on  the  right  track  to 
identification. 

The  propriety  of  Valenciennes's  name  was  evident  from  the  material 
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examined  at  the  time  and  lias  since  been  shown,  as  further  specimens 
have  come  to  hand  from  other  localities  on  the  coast  of  Lower  Cali- 
fornia 

Hinds  described  the  shell  as  having  six  varices,  but  his  figures  show 
only  three.  Reeve's  description  is  correct  in  mentioning  three  varices 
alternating  with  nodes  or  ribs.  I  think  that  Hinds  unintentionally 
included  the  three  internodes  as  varices  in  his  description. 

The  variation  exhibited  by  luguhris  is  so  great  that  it  may  ultimately 
be  conne(»ted  with  trialatits;  the  type  of  luguhris  as  figured  is  hardly 
characteristic  when  the  general  faciesof  a  large  number  of  examples  is 
considered.  It  is  to  be  regretted  that  the  more  appropriate  name  of 
Valenciennes  has  to  give  way  to  that  of  Broderip. 

Subfamily  PURPTJRIN^.. 

Genus  PURPURA  Bruguiere. 

Purpura  hippocastanum  LiniK^. 

A  single  living  example  of  this  Polynesian  species,  occurring  in  the 
Viti,  Samoan,  and  Pelew  islands,  as  well  as  in  the  Australian  region, 
was  detected  at  Mulege  Bay,  on  the  eastern  shore,  Gulf  side  of  the 
peninsula  of  Lower  California. 

Family  TRITONIIDiE. 

Genus  RANEItLA  I^amarck. 

Ranella  cruentata  Sby. 

This  form,  generally  regarded  as  Indo-Pacific  or  Polynesian,  collected 
at  the  Viti  Islands  by  the  late  Andrew  Garrett,  was  dredged  by  the 
Albatross  (depth  31  fathoms,  rocky  bottom)  off  Lower  California  in 
latitude  22o  52',  longitude  109^  55'.  This  is  near  Cape  St.  Lucas,  the 
extremity  of  the  ]>eninsula.  This  adds  another  Indo-Pacific  form  to 
the  many  instances  noticed  in  the  Fisher  collection,  and  may  be  ex- 
plained perhaps  by  the  great  depth  of  water  that  prevails  so  close  to 
the  coast,  and  curves  well  up  into  the  (kilf  of  California,  where  the 
1,500,  fathom  line  reaches  a  point  that  would  be  intersected  or  touched 
by  a  line  drawn  across  the  Gulf  from  Cape  St.  Lucas  to  Mazatlan 
and  reaches  nearly  up  to  the  Tres  Marias  Islands  on  the  south.  In 
fact  the  depths  of  1,724  to  2,395  fathoms  were  found  between  the  end 
of  the  peninsula  and  Corrientes.*     (Mus.  No.  125065.) 

The  remarkable  distribution  of  this  species  is  still  further  corrobo- 
rated by  an  example  collected  by  Mr.  Charles  T.  Simpson,  of  the  U.  S. 
National  Museum,  who  detected  it  at  the  island  of  Utilla,  on  the  coast 
of  Honduras. 


*  Albatross  Explorations,  A.  Agassiz  in  Bull,  Mus.  Comp,  Zool.,  Vol.  xxiii,  No.  1. 
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Family  CASSIDID.E. 

Genus  CASSIS  Lamarck. 

Subgenus  CA8MABIA  H.  and  A.  Ad. 

Casmaria  vibez  Linu<5. 

An  example  of  this  form  (Mus,  No.  88831 )  was  detected  on  the  beach  at 
the  island  of  Maria  Madre,  of  the  Tres  Marias,  by  Mr.  Fisher.  It  is  a 
crab  shell  with  the  columella  considerably  excavated  by  its  alien  tenant; 
the  extreme  upper  or  apex  whorls  are  wanting;  otherwise  the  si)ecimen 
is  in  good  condition,  the  surface  polish  and  the  color  being  intact,  with 
a  hint  of  the  broad  obscure  color  bands  sometimes  seen  in  this  species, 
and  the  fine  dots  or  minute  color  spots  that  occur  along  the  line  of 
the  bands  where  they  are  intersected  by  lines  of  growth.  Though  a 
small  specimen,  only  33  millimeters  long  by  21.5  millimeters  in  breadth, 
it  is  solid  and  mature,  with  a  thick  callus  in  the  columella  region  and 
a  heavy  rim  to  the  outer  lip,  exteriorly  broadened  and  prettily  color- 
marked,  as  frequently  seen  in  this  species.  This  example  is  incon- 
spicuously obtusely  noduse  on  the  upper  part  of  the  basal  whorl,  which 
is  also  slightly  angulated  below  the  suture.  The  lower  part  of  the  outer 
lip,  though  somewhat  worn,  shows  faint  crenulation. 

Another  example  of  this  species,  the  smooth,  thin,  inflated  form,  was 
collected  at  La  Paz,  on  the  opposite. side  of  the  Gulf,  near  the  southern 
extremity  of  Lower  California,  by  Mr.  L.  Belding.  This  has  a  thin  or  only 
slightly  thickened  rim  to  the  outer  lip;  the  color  markings  or  spots  on 
the  same  are  inconspicuous,  the  deposit  of  callus  in  the  columella  region 
is  slight,  and  the  subsutural  nodes  of  the  basal  whorl  are  barely  per-- 
ceptible.  This  also  is  a  crab  shell,  the  pillar  very  much  worn  away  and 
the  tip  of  the  apex  is  broken  or  worn  off;  the  surface  of  the  shell  is  in 
good  condition  and  still  exhibits  its  normal  gloss.  The  Belding  speci- 
men is  considerably  larger  than  the  Fisher  shell,  and  measures  Ion. 
44.25,  lat.  24.50  millimeters  (Mus.  Ko.  34184). 

Family  CYPR^.ID^.. 

(renus  CyPItXtA  Linn<^. 

Subgenus  LXJPOKIA  Gray. 

Luponia  Isabella— mexicana  Stearns. 

Plate  L,  Figs.  3,  4. 

=  C  controveraa  Gray*  Stearns,  Prof.  Phila.  Acad.  Nat.  Sciences,  Phila.  1878,  p.  399. 

In  Sowerby's  monograph  of  Cyprwa  in  the  Conchological  Illustra- 
tions, species  30,  Fig.  130,  no  habitat  statesd,  reference  is  made  to 
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what  at  that  time  (1878)  I  regarded  as  probably  applying  to  this^  West 
Coast  form.  The  only  comment  in  Sowerby's  text  is  "30 — C.  contro- 
versay  Oray^  Zool.  Jour.,  t.  7  and  12,  p.  7.  Obs.  This  may  prove  to  be 
only  a  variety  of  C.  isdbella.^^ 

My  remarks  in  the  Proc.  of  the  Phila.  Academy,  following  the  above 
quotation  from  Sowcrby,  with  the  West  Mexican  examples  before  me, 
were  as  follows: 

While  its  general  coloration  wonld  lead  to  its  being  groupe<l  with  C.  iaahella  of 
the  Indo-Pacific  and  C,  lurida  of  the  Mediterranean  ref^ions,  it  differs  more  from  the 
former  than  from  the  latter  species.  While  it  is  a  more  ventricose  form  than  C. 
Isabella,  in  this  respect  being  nearer  to  C.  luridaj  the  edges  of  the  lips  are  not  as 
finely  and  closely  crenulated  as  in  isahella  nor  as  coarsely  as  in  lurida. 

Numerous  examples,  some  fresh  and  living,  others  beach  shells,  were 
collected  by  Mr.  Fisher  at  the  Maria  Madre  and  San  Juanita  islands  of 
the  Tres  Maries  group. 

The  figure  of  controversaj  in  Sowerby,  represents  a  more  globose  form 
than  any  example  of  Isabella  that  I  had  seen  at  the  time  of  my  exami- 
nation of  the  Fisher  shells,  and  these  latter,  as  a  whole,  varied  in  this 
character  from  any  examples  of  Isabella  I  had  met  with,  and  agreed  more 
nearly  with  Sowerby's  figure.  Since  then  I  have  seen  numerous  spec- 
imens of  rather  short  or  ventricose  isabellaSy  notably  a  lot  kindly  sent  to 
the  Museum  by  Mr.  Isaiah  Greegor,  of  Jacksonville,  Fla.  An  example 
(No.  23394)  from  the  "Gulf  of  California,"  collected  by  Capt.  Pedersen, 
has  somewhat  more  of  the  ordinary  aspect  of  the  Indo-Pacific  isabellas. 
The  Pedersen  shell  is  too  much  worn  to  be  of  service  in  the  matter  of 
determining  the  color.  The  Museum  also  contains  examples  collected 
by  Dr.  Edward  Palmer,  credited  to  "Cape  St.  Lucas"  (No.  23685). 
Of  the  fresh  examples  collected  by  Fisher,  the  figure  represents  the 
largest,  highest  colored,  and  most  strongly  characterized  individual; 
the  ground  color  is  nearly  as  dark  as  the  average  of  lurida  (certainly 
as  dark  as  a  light-colored  lurida);  the  dark,  longitudinal,  irregular 
linear  markings  sometimes,  rather  rarely,  met  with  in  specimens  of 
isabellnj  are  exceedingly  conspicuous,  and  the  blotch-like  spots  at  the 
apical  and  opposite  extremity  strongly  exhibited ;  these  are  dull  orange, 
shaded  down  with  reddish  brown.  It  may  be  that  this  is  an  extreme 
example;  by  itself  it  might  well  be  regarded  as  a  distinct  species;  this 
fine  shell,  as  well  as  others  in  the  Fisher  lot,  presents,  in  a  greater  or 
less  degree,  a  combination  of  the  characteristics  of  both  isabella  and  lu- 
rida. 

The  individual  figured  has  the  following  dimensions:  Length,  39 
millimeters;  diameter,  22  millemeters.    (Mus.  No.  46581.) 

The  National  collection  contains  1  example  (beach).  No.  23394,  "Gulf 
of  California,^  collected  by  Capt.  Pedersen;  10 from  the  "Tres  Marias,'' 
Nos.  46581  and  46582,  Fisher;  7  from  "Cape  St.  Lucas,"  Nos.  23685, 
55861,  55862,  Dr.  Edward  Palmer;  and  46580, 1  example  "Gulf  of 
California." 


Digitized  by 


Google 


350  WEST  AMERICAN   MOLLUSKS STEARNS. 

Family  LITTOIUNID^E. 

GenuB  TECTARIUS  Valeucieimefl. 

TectariuB  atyphus  Stcarus. 

PI.  L,  Fig.  5. 

Preliminary  tlescription,  "  Nautilus,"  December,  1892. 

Shell  small,  ovate,  subturreted,  with  five  whorls;  the  basal  traversed 
spirally  by  five  priucipal  obtuse  keels,  or  ribs,  broken  into  nodules;  of 
these  the  peripheral  keels  are  the  strongest;  between  these  and  below 
the  lower  of  the  stronger  keels,  fainter  keels  or  striae  are  perceptible; 
the  penultimate  whorl  shows  three  rows  of  nodules;  of  these  the  two 
upper  are  the  more  prominent  and  the  lower  one  is  sutural  and  incon- 
spicuous. Color,  dull  ashen  chocolate  above,  lighter  below  the  peri- 
phery of  the  basal  whorl,  and  mottled  below  the  lowest  keel.  Aperture 
rather  ovate  than  round,  dark  colored  within;  columella  somewhat  ex- 
cavated and  of  a  pale  chocolate  tint.  Near  the  base  of  columella  the 
hint  of  a  lightish  band  may  be  seen,  from  the  edge  of  the  outer  lip,  in- 
ward. 

Dimeuvsions:  Alt.,  6.25;  lat.,  4  millimeters. 

A  single  example  (Mus.  No.  48396),  from  Manta,  Ecuador,  coUectetl 
by  Dr.  W.  II.  Jones,  U.  S.  Navy. 

This  is  the  first  example  of  this  group  of  the  Littorinidae  detected  on 
the  west  coast  of  the  American  continents.  It  is  rather  remarkable, 
when  the  abundance  of  Tectarim  muricatxis  and  its  ally,  Echinella  nodu- 
losa  in  the  An tillean- Caribbean  region  is  considered. 

Many  of  the  so-called  species  of  Littorina  inhabiting  the  Caribbean 
and  Panamic  waters  or  shores  are  so  much  alike  as  to  at  once  suggest 
a  common  ancestry  within  comparatively  recent  geological  times.  The 
species  described  above  is  quite  distinct  from  T,  muricatm  or  E,  nodu- 
losaj  and  exhibits  in  the  details  of  its  characters  such  difit'erences  as 
to  warrant  specific  designation.* 

Family  TUKBINID^. 

Genus  ASTRALIUM  Link. 

Subgenus  TTVANILLA  Gray. 

UvaniUa  regina  Stearns. 

PI.  L,  Figs.  6,7. 

Preliminary  description,  '* Nautilus,"  1892. 

Shell  conic,  acute,  imperforate,  black  or  purplish  black;  whorls  six 
or  seven,  concave  and  longitudinally  somewhat  obliquely  corrugated  or 
plicated,  the  plications  more  or  less  produced  or  overlapping  at  the 
suture  and  periphery  or  edge  of  the  basal  whorl,  producing  a  closely 
crenulated  or  undulating  effect  just  above  the  suture,  and  at  the  basal 
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edge;  surface  otherwise  closely  sculptured  by  incremental  striae,  which 
run  at  right  angles  to  and  cross  the  longitudinal  plicae.  Base  concave, 
radiately  closely  lamellose  plicate;  plicae  sharply  defined  and  becoming 
more  prominent  as  they  approach  the  periphery,  flattening,  coalescing 
and  sinuously  curving  at  the  edge,  which  latter  is  followed  by  a  shal- 
low sulcation  or  groove  parallel  to  and  just  back  thereof;  this  groove 
commences  at  the  point  where  the  upper  edge  of  the  outer  lip  joins 
the  basal  whorl  and  extends  towards  the  lower  edge  of  the  aperture, 
where  it  is  less  distinct.  Aperture  obliquely  subaugulate,  outer  edge 
black,  thin,  crenulated,  nacreous,  silvery  white  toward  the  edge,  bright 
lustrous  golden-yellow  within  and  around  the  umbilical  region,  which 
latter,  though  deeply  excavated,  is  not  open.  Columella  white,  cal- 
loused, arcuated,  with  a  moderately  conspicuous  rounded  rib  bounding 
the  umbilical  depression,  and  terminating  in  a  single  tubercle.  A  shal- 
low furrow  then  follows  the  inner  rib,  terminating  in  a  notch  just  below 
the  tubercle,  and  the  umbilical  region  is  still  further  characterized  by 
an  exterior  or  outer  rib,  part  of  the  way  double,  of  a  brilliant  orange, 
which  color  blends  in,  more  or  less,  along  the  edges  of  the  rib,  to  the 
bright  yellow  around  it.  A  shallow  furrow  follows  along  the  course  of 
this  outer  rib  also,  becoming  obsolete  toward  the  aperture.  The  base 
of  the  shell  is  further  sculptured,  rather  obscurely,  by  faint  revolving 
lines. 

Dimensions:  Altitude,  36.0;  diameter,  maximum,  34.0  millimeters. 

The  above  species  combines  the  sculptural  features  of  the  Japanese 
Chlarostomas  and  the  West  American  Uvanillus,  more  especially  U. 
ol%v(kcea.  It  is  a  much  handsomer  shell  than  the  latter,  and  geograph- 
ically the  most  northerly  species  of  the  group  thus  far  detected  on  the 
west  coast.    It  is  numbered  in  the  register  of  the  department  125314. 

Family  TROCHID^. 

Genus  CHLOROSTOMA  Swainson. 

Chlorostoma  gallina,  var.  multifilosa  Steams. 

PI.  L,  Figs.  8, 9. 

Preliminary  description,  ** Nautilus,"  December,  1892. 

Shell  imperforate,  large,  heavy,  soUd,  thick,  turbinate,  elevated,  in- 
flated, globosely  conical,  with  five  and  one-half  to  six  and  one-half 
whorls;  whorls  rounded;  suture  simple,  moderately  distinct,  not  chan- 
neled; apex  obtusely  pointed,  eroded,  and  yellowish  at  the  tip;  color 
nearly  black  when  wet,  reddisji  or  purplish  black,  when  dry;  sculpture 
spiral,  consisting  of  numerous  narrow,  closely  set,  rounded  ridges  or 
costaB,  separated  by  narrower  incised  whitish  thread-like  grooves; 
aperture  rounded,  oblique,  subangulate  on  the  columellar  side  and 
pearly  within ;  outer  edge  black-rimined,  finely  crenulated  and  mottled 
by  the  projection  of  the  lighter  colored  groovings;  colimella  short, 
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arcaated,  with  two  somewhat  elongated  tubercles  near  the  base,  and 
a  shallow  umbilical  pit  above  5  bace  convex. 

Altitude  36;  diameter,  maximum,  34  millimeters. 

Habitat. — Guadalupe  Island,  ^'  among  the  rocks,"  Capt.  George  D. 
Porter.  This  island  is  off  the  outer  coast  of  Ijower  California,  in  lati- 
tude 290  north  and  longitude  II80  west;  it  belongs  to  Mexico.  (Mas. 
Ko.  125315.) 

The  ridges  are  not  of  equal  thickness,  but  vary  considerably ;  in  some 
instances  twice  as  thick  or  wide  as  in  others;  and  both  ribs  and  grooves 
are  somewhat  coarser  on  tho  base  than  elsewhere.  The  example  before 
me  varies  from  the  ordinary  aspect  or  typical  form  of  Forbes's  gallina, 
by  the  absence  throughout  of  any  tra^e  of  ^' Umgitudinal  markingn  or 
sculpture,'*^  and  from  Hemphill's  var.  tinctu  in  the  absence  of  the  "  streak 
of  yellow  on  the  base,  just  below  the  columellar  teeth;"  in  the  latter 
also  "the  longitudinal  markings  and  sculpture  are  obsolete,  and  the 
spiral  grooves  generally  scarcely  visible  above,"  while  in  the  example 
herein  described  the  entire  surface  is  conspicuously  ribbed  and  grooved 
throughout. 

The  exceeding  variability  exhibited  by  gallina  and  the  related  forms 
of  this  genus  on  the  west  coast  is  such  that  I  do  net  feel  warranted  in 
regarding  this  line  and  strongly  characterized  shell  as  a  new  species; 
it  can,  however,  with  propriety,  be  assigned,  and  is  well  entitled  to 
an  easily  recognized  varietal  position. 

EXPLANATION  OF  PLATE  L. 

Note. — The  figures  following  the  authority  for  the  specific  name  denote  the  actual 
size  in  millimeters  of  the  specimen  figured. 

Fig.  1.  OnchideUa  Binneyi  Steams,  dorsal  view,  17.2  X  12.2. 

2.  OnchideUa  Binneyi  Stearns,  ventral  view. 

3.  Cypraa  iaabella-mexicana  Steams,  39.0  X  22. 

4.  Cyprcea  iaabella-mexicana  Steams. 

5.  Tectariu8  atypjius  Steams,  6.25  X  4.0. 

6.  Uranilla  regina  Steams,  36.0  alt. 

7.  Uranilla  regina  Steams,  34.0,  max.  diam. 

8.  Chloro9toma  gallina  var.  mulHfilosa  Steams,  36.0. 

9.  Chlaroetoma  gallina  var.  mulHfilosa  Steams,  84.0,  max.  diam.  « 
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SCIENTIFIC    RESULTS     OF     EXPLORATIONS     BY    THE   U.   S.   FISH 
COMMISSION     STEAMER     ALBATROSS. 

[Published  by  penniuion  of  Hon.  Marshall  McDonald,  Commissiooer  of  Fisheries] 

No.  XXV.— REPORT    ON    THE    MOLLUSK-FAUNA    OF    THE    GALAPAGOS 
ISLANDS  WITH  DESCRIPTIONS  OF  NEW  SPECIES. 

BY 

Robert  E.  C.  Stearns,  Ph.  D., 

Adjunct  Curator  of  the  Department  of  Alollusks, 
(With  Plates  Li,  Lii.) 

The  following  list  of  the  land  and  marine  shells  of  the  Galapagos 
Islands  is  based  principally  on  the  collection  made  by  Prof.  Leslie  A. 
Lee  and  his  assistants  on  the  voyage  of  the  IT.  S.  Fish  Commission 
Steamer  Albatross  from  Chesapeake  Bay  by  the  way  of  the  Straits  of 
Magellan  to  San  Francisco  in  1887-'88.  Without  any  attempt  to  make 
an  exhaustive  review  of  the  moUusk-fauna  of  the  group,  or  even  to  make 
a  list  that  would  be  a  complete  compilation  or  catalogue,  I  have  in- 
cluded the  principal  collecjtions  from  authentic  sources  heretofore  made 
known  or  published,  and  have  added  such  comments  and  notes  as  have 
occurred  to  me  in  the  course  of  my  examination  of  the  Galapagos  ma- 
terial collected  by  the  All^atross  and  such  other  examples  as  are  con- 
tained in  the  collection  of  the  U.  S.  National  Museum.  It  should  be 
borne  in  mind  that  this  report  refers,  so  far  as  the  marine  moUusks  are 
concerned,  with  a  few  exceptions,  to  the  littoral  and  shallow- water  spe- 
cies only.  The  deep-  sea  material  remains  to  be  investigated  and  reported 
upon  hereafter  by  Dr.  Dall;  the  few  species  he  has  already  described 
are  included  in  the  summarized  list  in  the  latter  part  of  this  report. 

GEOGRAPHICAL  AND  PHYSICAL  CHARACTERISTICS. 

A  brief  description  of  the  geographical  situation  and  physical  char- 
acteristics of  the  islands  of  this  group  may  be  of  some  interest  in  con- 
nection with  what  follows.  The  Galapagos  are  a  group  of  islands  in 
the  Pacific  ocean,  about  600  miles  to  the  westward  of  the  coast  of  Ecu- 
ador, to  which  State  they  belong.  They  lie  on  both  sides  of  the  equator, 
extending  from  about  2°  north  to  1^  30"  soutli  latitude,  and  between 
890  20"  and  92^  10"  west  longitude  from  Greenwich. 

There  are  five  principal  islands,  eleven  smaller  ones,  and  a  great 
number  of  islets  and  rocks.    The  larger  islands,  situated  between  the 
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equator  and  1  degree  south,  are  Narborougb,  Albemarle,  James,  Inde^ 
fatigable,  and  Chatham.  Of  these  Albemarle  is  the  chief;  it  is  the  only 
one  cut  by  the  equator,  is  75  miles  long  and  about  1*5  in  breadth,  and 
its  highest  summit,  according  to  Humboldt,  is  4,636  feet  above  the  level 
of  the  sea.  Of  the  smaller  islands,  three  are  between  the  equator  and 
1  degree  south — Jervis,  Duncan,  and  Barrington;  three  between  1  de- 
gree and  2  degrees  south — Brattle,  Charles,  and  Hood;  and  five  between 
the  equator  and  2  degrees  north — ^Tower,  Bindloe,  Abingdon,  Wenman, 
and  Culpepper;  the  last  only  about  a  mile  in  length  by  five-eighths  of 
of  a  mile  in  width.  As  before  stated,  the  highest  elevation  occurs  on 
the  largest  island,  Albemarle,  4,636  feet;  next  is  Narborough,  about 
44OO;  others  vary  in  altitude  from  these  figures  to  Tower  island,  which 
only  reaches  an  elevation  of  about  229  feet  above  the  sea  level. 

VOLCANIC  ORIGIN. 

The  entire  group  is  of  volcanic  origin,  and  most  of  the  islands  con-' 
sist  of  basaltic  rocks  and  masses  of  scoriae  and  lava.  '^Scarcely  any- 
where else,"  says  Humboldt  in  his  Cosmos,  "  on  a  small  space  of  barely 
120  or  140  geographical  miles  in  diameter,  has  such  a  countless  num- 
ber of  conical  mountains  and  extinct  craters  (the  traces  of  former  com- 
munication between  the  interior  of  the  earth  and  the  atmosphere)  re- 
mained visible."  Darwin,  who  visited  the  Galapagos  in  the  expedition 
of  the  Beagle,  calculated  the  number  of  the  craters  at  nearly  two  thou- 
sand, and  two  of  the  craters  were  simultaneously  in  a  state  of  erup- 
tion. He  wrote,  "  On  all  the  islands  streams  of  a  very  fluid  lava  may 
be  seen,  which  have  forked  ofi'iuto  different  channels  and  have  often 
run  into  the  sea."  On  Albemarle,  "  the  cone  mountains  are  ranged  in 
a  line  and  consequently  on  fissures."  "  Many  margins  of  craters  are 
formed  of  beds  of  tufa,  which  slope  oft'  in  every  direction."  While 
these  islands  have  been  regarded  as  of  very  recent  formation,  some  of 
them  are  said  to  exhibit  the  remains  of  an  older  volcanic  formation; 
these  indications  occur  <<  on  Charles  Island  and  the  small  islands  Gard- 
ner, Caldwell,  and  Euderby,  which  surround  it."  "  The  structure  of 
Albemarle,*  made  up  of  a  series  of  at  least  five  volcanic  centers  with 
the  adjacent  Narborough,  gives  us  an  indication  of  the  probable  ap- 
pearance  of  the  central  and  western  groups  of  islands  were  they  still 
active  so  as  fiually  to  become  connected  and  form  a  huge  island,  with 
James,  Indefatigable,  Jarvis,  Duncan,  Barrington,  and  Charles  as  the 
culmiuatiug  points  of  the  plateau,  formed  by  the  100  fathom  line.  We 
may  therefore  look  upon  the'Galapagos  Islands  as  a  group  of  volcanic 
islands,  gradually  built  up  by  successive  flows  of  lava  upon  a  huge 
mound,  itself  perhaps  raised  by  the  same  agencies  firom  the  floor  of  the 
ocean ;  more  active  local  flows  in  the  same  region  having  at  special 
points  built  up  more  rapidly  the  northern  group  of  islands — Wenman 
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and  Culpepper,  and  the  two  other  groups  of  islands  we  have  recog- 
nized." 

•  ##••## 

"While  slowly  steaming  through  the  archipelago  from  island  to  island 
we  had  an  excellent  opportunity  of  studying  the  natural  features  of 
these  islands,  and  also  as  we  passed  their  shores  or  were  dredging 
within  a  moderate  distance.  As  far  as  a  cursory  examination  like  ours 
could  prove  anything  regarding  the  nature  of  the  geological  stnicture 
of  the  islands,  our  observations  fully  agree  with  those  of  Darwin  and 
of  Wolf,  that  this  group  presents  one  of  the  best  examples  of  true  vol- 
canic islands. 

"The  m^ority  of  the  islands  are  evidently  formed  around  a  central 
crater  or  center  of  elevation.  They  have  increased  in  size  and  in  height 
from  successive  lava  flows.  There  is  nothing  to  show  that  the  sepa- 
rate islands  are  entirely  the  result  of  the  disintegration  of  a  larger 
volcanic  chain,  though  of  course  a  certain  amount  of  denudation  and 
submarine  erosion  has  undoubtedly  taken  place,  as  is  readily  seen  on 
the  slopes  of  the  islands  and  on  examination  of  the  soundings  between 
them.  Neither  do  we  find  any  indications  either  of  elevation  or  of 
subsidence  of  any  part  of  the  area  of  the  Galapagos  district  which 
would  affect  their  topography ;  and,  as  Wolf  maintains,  we  can  still  less 
explain  their  formation  by  a  separation  in  former  periods  from  the 
South  American  continent.  On  the  contrary,  every  part  of  their  struc- 
ture seems  to  prove  that  the  islands  have  been  slowly  formed  by  sub- 
marine eruptions  at  first,  and  subsequently  by  similar  accretions  at 
the  level  of  the  sea,  until  finally  some  of  the  islands  have  reached  an 
elevation  of  over  3,000  feet.  During  the  process  of  growth  some  of  the 
islands  have  become  joined  together,  as  for  instance  Albemarle,  which 
is  probably  composed  of  three  islands  originally  independent,  and  also 
the  eastern  and  western  parts  of  Chatham,  which  were  surely  once  two 
separate  islands,  and  are  now  connected  only  by  a  low  isthmus. 

"The  volcanic  activity  of  some  of  the  islands  has  continued  to  com- 
paratively very  recent  times.  I  am  informed  by  Mr.  Cobos  that  smoke 
has  been  seen  to  issue  from  Narborough  as  late  as  1836,  and  it  is  well 
known  that  Oapt.  Collet  was  driven  from  Tagus  Cove  by  the  heat  due 
to  an  eruption  on  the  neighboring  Narborough.  It  is  quite  probable 
that  the  age  of  the  Galapagos  does  not  reach  beyond  the  earliest  Ter- 
tiary period,  and  many  parts  have  undoubtedly  not  been  formed  before 
the  present  epoch,  so  that  the  time  is  geologically  short  during  which 
so  many  plants  have  developed  from  their  South  American,  their  Cen- 
tral American,  their  Mexican,  or  their  West  Indian  ancestors. "  * 

CLIMATOLOGY  AND  FLORAL   ASPECT. 

As  would  be  supposed,  the  climatology  of  these  islands  is  peculiar. 
Though  situated  directly  on  the  equator,  it  is  not  excessively  hot,  being 
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modified  by  the  comparatively  low  temperature  of  the  surrounding  i 
The  rain  occurs  between  February  and  June,  but  is  very  irregular,  and 
often  there  is  none  for  one  or  two  years.  In  the  higher  portions  of  the 
islands,  about  900  feet,  there  is  often  rain  all  the  year.  The  zone  up 
to  between  COO  and  600  feet  is  nearly  without  rain  5  therefore  the  upper 
region  remains  always  green,  the  lower  is  arid  and  barren.  At  the 
edge  of  the  sea  various  maritime  plants  occur  and  in  some  of  the  bays 
mangroves,  etc.  In  ascending  the  hills  from  the  shore  the  whole  ground 
in  all  directions  is  covered  with  apparently  withered  bushes,  but  on  a 
closer  examination  it  is  found  that  these  plants  are  mostly  in  bloom. 
This  brushwood  grows  up  to  a  height  of  5  or  6  feet,  rarely  10  feet,  and 
here  and  there  are  found  Algoroha  trees  about  20  feet  high,  and  also 
sporadic  Palosantos  {Ouiacum)j  the  latter  being  the  largest  tree  in  the 
lower  region ;  it  reaches  a  height  of  30  feet  and  3  feet  in  circumference. 
On  places  which  do  not  allow  the  growth  of  any  other  plant,  the  gro- 
tesque, tree-like  Opuntias  and  gigantic  Gerem  are  found.  The  Gerem  . 
is  generally  seen  in  the  most  barren  spots.  These  cactuses  give  a  very 
characteristic  appearance  to  this  region.  Besides  these  plants  there 
are  some  fifty  or  sixty  others,  principally  shrubby.  Then  comes  an 
intermediate  zone,  the  vegetation  indicating  increased  humidity;  this 
latter  is  included  between  the  altitudes  of  about  650  and  900  feet,  and 
separates  the  dry  and  humid  regions.  This  intermediate  belt,  between 
200  and  300  feet  in  width,  is  still  more  covered  with  brushwood  of  a 
withered  appearance.  The  cactuses  disappear  and  a  trailing  tree  moss 
( Usnea)  becomes  the  characteristic  feature,  and  is  easily  distinguished 
from  a  distance  by  its  white  color.  When  the  high  plateau  above  the 
900  foot  line  is  reached  the  whole  scenery  changes;  a  refreshing,  moist 
breeze  conies  from  the  coast;  the  traveler  is  surrounded  by  green  woods 
and  stands  on  meadows.  These  woods  are  principally  of  trees  30  feet 
high,  of  an  Andean  type,  and  the  flora  of  Ecuador  at  an  altitude  of,  say 
10,000  feet,  is  suggested  at  an  elevation  of  only  one-tenth  as  great; 
there  is  great  resemblance  to  the  small  Paramo  forests  of  the  Andes, 
not  only  in  the  habits  of  the  trees  but  also  in  the  small  plants  which 
cover  tne  ground,  and  in  the  mosses  and  lichens  which  cover  the  trees. 
The  woods  are  free,  without  creeping  x>lants,  making  a  passage  easy; 
small  meadows  occur,  consisting  nearly  entirely  of  grasses  and  rushes 
(Cyperacew).  Above  this  wooded  region  another  may  be  seen,  which  is 
destitute  of  trees  and  covered  only  with  a  coarse,  short  grass,  which 
extends  to  the  highest  summits  of  the  islands.  (Chatham,  Hood,  Inde- 
fatigable, and  James.) 

The  description  of  these  various  zones  is  ba«ed  on  the  conditions 
found  on  Charles  Island ;  it  is  said  to  be  the  same  on  the  others  of  high 
elevation.  From  this  it  is  evident  that  such  islands  as  do  not  reach  to 
the  humid  region,  like  Hood,  Barrington,  Tower,  etc.,  show  only  the 
arid  state. 
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DISTANCES   AND   DEPTH   OF  WAIER   BETWEEN   THE   ISLANDS. 

The  approximate  distances  between  some  of  the  islands  are  as  follows : 

Miles. 

Hood  to  Culpepper 270 

Chatham  to  Narboroiigli 163 

Hood  to  Chatham 31 

Hood  to  Charles •. 40 

Chatham  to  Indefatigable 41 

Albemarle  to  Abiogdon 48 

Abingdon  to  Bindloe 14 

Bindloe  to  Tower 31 

Abingdon  to  Wenman 88 

Wenman  to  Culpepper 22 

Dnnean  to  Indefatigable 6 

Jervis  to  James 5 

Barrington  to  Indefatigable 11 

Indefatigable  to  James 12 

James  to  Albemarle 11 

Charles  to  Indefatigable 31 

"The  deepest  sounding  on  record  is  671  fathoms  (4,02C  feet)  between 
Tower  and  Indefatigable  islands;  between  the  Median  islands  the 
greatest  depth  does  not  surpass  300  fathoms,  but  a  complete  series  of 
soundings  may  show  quite  diflFerent  figures."  * 

Since  the  above  was  written  by  Dr.  Baur  we  have  additional  data 
relating  to  the  soundings  in  Agassiz'st  paper,  wherein  he  says: 

"Our  knowledge  of  the  hydrography  of  the  Galapagos  is  still  quite 
incomplete.  There  are  unfortunately  no  soundings  between  James  and 
Albemarle,  to  indicate  the  probable  depth  of  the  ridges  connecting 
them.  Nothing  likewise  is  known  of  the  depth  of  the  channels  between 
Abingdon  and  Bindloe  and  Tower,  and  no  soundings  exist  to  show  how 
far  to  the  westward  the  deep  valley  (of  over  800  fathoms)  separating 
Bindloe  from  Indefatigable  extends,  as  there  are  no  soundings  between 
either  Bindloe  or  Abingdon  and  Albemarle.  There  seems  little  doubt 
that  the  northernmost  islands,  the  isolated  rocks  of  Culpepper  and 
Wenman,  are  themselves  sei)arated  by  comparatively  deep  water,  and 
in  turn  separated  from  the  northeastern  group  of  islands,  Abingdon, 
Bindloe,  and  Tower,  by  a  tongue  of  the  ocean  of  at  least  1,000  fathoms 
in  depth  and  from  60  to  70  miles  in  width.  Prom  a  careful  exaiDina- 
tion  of  the  soundings  thus  far  made  it  seems  probable  that  the  100- 
fathom  line  connects  Indefatigable,  Duncan,  Barrington,  and  Charles, 
and  that  there  is  also  a  connecting  ridge  inside  that  same  depth  be- 
tween  those  islands  and  Albemarle  to  the  southeast  of  Cape  Woodford 
on  Albemarle,  or  a  wider  plateau  of  which  Duncan  Island  is  one  of  the 
culminating  summits. 

"A  comparatively  shallow  connection  may  also  exist  between  Cape 


•  Baur^B  paper,  Am.  Nat.,  1891. 

t  A.  Agaesiz  in  Bull.  Muh.  Comp.  Zool,  Vol.  xxiii,  No.  1. 
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Nepean,  on  James  Island,  and  Albemarle  in  the  direction  of  Cowley 
Island,  Narborough  itself  being  only  separated  from  Albemarle  by  a 
channel  less  than  75  fathoms  in  depth.  The  soundings  between  Chat- 
ham, Barrington,  and  Hood  are  so  few  in  number  that  we  are  not  yet 
able  to  decide  whether  these  southeastern  islands,  Chatham  and  Hood, 
are  not  perhaps  connected  by  a  ridge  connecting  Hood  and  Macgowen 
Beef,  and  also  uniting  them  with  the  great  plateau  which  the  islands 
of  Barrington,  Charles,  Indefatigable,  Duncan,  Albemarle,  Narborough, 
and  perhaps  James  have  gradually  built  up. 

"But  it  may  be  that  the  tongue  of  deeper  water  extending  between 
Hood  and  Chatham  runs  toward  Barrington,  and  also  separates  that 
island  from  Chatham.^' 

Agassiz  further  on  says:  "On  account  of  the  small  number  of  sound- 
ings, no  attempt  has  been  made  to  draw  curves  of  depth  on  the  chart 
of  the  Galapagos." 

ORIGIN  THROUGH  SUBSIDENCE. 

The  position  of  Baur  is  that  "  the  Oalapa^os  are  continental  Uland^^ 
originated  through  subsidence;  ^  they  all  formed  at  a  past  period  one 
large  island,  and  this  island  itself  was  at  a  still  former  x)eriod  "in  con- 
nection with  the  American  continent."  This  is  in  direct  opposition 
to  the  opinions  of  "  Darwin,  Hooker,  Salvin,  Grisebach,  Englar,  M. 
Wagner,  Wallace,  Peschel,  and  later  by  Wolf,  and  Agassiz,  as  herein 
quoted.  All  declare  that  these  islands  are  of  recent  volcanic  origin, 
that  they  have  emerged  out  of  the  sea  through  volcanic  activity,  and 
have  become  peopled  from  the  continent,"  etc.  '*  Henri  Milne  Edwards 
alone  holds  a  different  opinion;  he  believes  that  the  Galapagos  repre- 
sent the  remains  of  a  former  continent,  and  in  this  opinion  I  agree." 
He  then  proceeds  by  saying  that  'Hhe  principal  reason  of  the  be- 
lievers of  the  elevation  theory  is  the  volcanic  condition  of  the  islands. 
But  I  do  not  see  any  difficulty  in  that.  If  mountain  ranges  like  the 
Himalayas,  the  Alps,  the  Andes,  the  Eocky  Mountains,  could  be  ele- 
vated thousands  and  thousands  of  feet,  why  could  not  subsidence  take 
place  in  other  places?  If  Central  America  should  disappear  by  and  by 
through  subsidence,  the  result  would  be  that  the  tops  of  the  highest 
mountains  would  form  volcanic  islands,  some  with  still  active  volca- 
noes. This  would  be  exactly  the  condition  we  see  to-day  in  the  Gala- 
pagos. I  think,  therefore,  that  the  volcanic  nature  of  a  group  of  islands 
is  no  positive  proof  of  its  recent  origin.  Such  groups  of  islands  can 
be  just  as  well  considered  as  formed  of  the  tops  of  the  volcanic  moun- 
tains of  a  sunken  part  of  a  continent."    •    •    * 

"  I  believe,  therefore,  that  the  peculiar  genera  we  find  to-day  on  the 
Galapagos  have  not  originated  there,  but  have  been  preserved  in  their 
old  condition."  * 


•  Dr.  Baur  in  Am.  Naturalist,  April,  1891. 
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ORIGIN   OF  FAUNA   AND   FLORA. 

Dr.  Baur's  contention  arises  from  the  hypothesis  that  only  subsi- 
dence can  explain  what  he  terms  the  harmonic  distribution  of  animal 
and  plant  life.  He  says  further  on,  '<  that  we  need  only  an  elevation  of 
about  10,000  feet  to  connect  the  Galapagos  with  America."  The  pecul- 
iarities of  the  flora  which  he  points  out  and  which  are  referred  to  else- 
where in  connection  with  the  arid  and  humid  zones  (ante,  page  — ,  he 
regarded  as  explicable  only  by  the  theory  of  subsidence;  but  it  seems 
to  me  they  are  fully  as  well  explained  in  Agassiz's  paper,  and  so  far  as 
the  alpine  facies  of  the  flora  is  considered,  it  may  fairly  in  this  respect 
be  compared  to  that  of  the  rainless  belt  of  the  South  American  main- 
land 600  miles  to  the  eastward,  and  the  modifying  influences  of  cold 
on  one  side  and  drouth  on  the  other  may  be  regarded  as  producing 
analogous  results  in  dwarfing  and  otherwise  differentiating  vegetable 
life.  The  theory  of  subsidence  he  assumes  will  explain  all  these,  as  well 
as  similar  and  other  phenomena  which  I  have  not  referred  to,  ^^  in  an 
absolutely  easy  manner."  It  is  very  doubtful,  however,  in  the  present 
state  of  our  knowledge,  whether  this,  that,  or  the  other  theory  will  sat- 
isfactorily explain  ally  but  that  theory  which  will  fairly  explain  a  good 
portion,  by  those  factors  or  agencies  that  are  operating  directly  under 
our  eyes,  would  seem  to  be  preferable  and  entitled  to  acceptance  over 
another,  however  plausible  and  attractive,  that  involves  conjectural 
and  remoter  conditions.  It  seems  to  me  that  anyone  who  has  given 
much  thought  and  attention  to  the  study  of  the  geographical  distribu- 
tion of  si)ecies,  and  has  pursued  it  to  such  an  extent  as  to  justify  the 
term  investigation,  upon  a  glance  at  any  good  map  that  presents  the 
breadth  and  range  of  the  great  Peruvian  current,  its  velocity  and 
direction,  and  the  contributing  influence  of  the  Mexican  as  well  as  the 
Panamic  current,  which  latter  no  doubt  is  an  important  factor,  and 
these  combined  including  in  their  sweep  and  embrace  the  various 
islands  which  form  this  peculiar  group,  will  readily  perceive  the  geo- 
graphical origin  of  the  species  that  now  inhabit  them  and  the  direction 
from  which  these  islands  were  stocked  or  peopled.  To  the  continuous 
or  uninterrupted  influence  of  these  rivers  in  the  sea,  operating  without 
intermission  through  indefinite  centuries,  as  well  as  to  the  persistent 
agency  of  trade  winds,  storm  winds,  and  more  transient  atrial  currents, 
we  may  find  a  solution,  or  key,  to  say  the  least,  to  the  greater  part  of 
the  phenomena,  without  resorting  to  topographic  displacement  or  mod- 
ification of  the  sea  bed  of  10,000  to  12,000  feet  elevation  to  explain  the 
few  that  are  less  easy  or  more  difficult  of  explanation. 

MARINE  MOLLUSKS. 

Of  the  marine  shells  (257  species)  less  than  half  a  score*  are  indig- 
enous; of  these  some,  if  not  all,  may  prove  upon  a  better  knowledge 
of  the  mollusks  of  the  shores  of  Central  and  South  America  to  belong 

*  Not  inclusive  of  dredged  or  deep  water  species,    (^pkpkrvlp 
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to  the  mainland.  Our  knowledge  of  the  marine  species  along  the 
South  American  coast  is  not  by  any  means  satisfactorj'  The  collec- 
tion made  by  Dr.  Jones,  of  the  IT.  S.  Navy,  which  embrace<l  211  West 
coast  species,  carried  90  of  them  from  100  to  3,195  miles  farther  south 
than  previously  reported.  Tectarius,  of  the  Litorinidce^  previously 
detected  at  Hood  and  Bindloe  by  Dr.  Habel  as  listed  by  Wimmer,  was 
subsequently  found  at  Manta,  Ecuador  by  Dr.  Jones,*  and  it  is  not 
unlikely  that  others  now  regarded  as  peculiar  to  the  Galapagos  may 
prove  to  be  mainland  forms.  Attention  is  called  to  my  remarks  in 
the  catalogue  on  Omphaliiis  Gooksani  Smith  and  its  close  resemblance 
to,  if  not  identity  with,  the  Antillean  0.  fasciaius. 

The  number  of  species,  however,  that  exhibit  intimate  relationship 
with  Antillean-Oaribbean  forms,  is  quite  small  and  inconspicuous,  when 
placed  side  by  side  with  the  West  American  types. 

DRIFT   MATERIAL. 

Pertaining  to  the  drift  material,  its  quantity  and  occurrence,  the  t^- 
timony  of  the  sea  bed  claims  special  consideration.  Referring  to  the 
"character  of  the  bottom  deposits,"  Agassiz  remarks:  "Nearly  every- 
where along  our  second  line  of  exploration,  except  on  the  face  of  the 
Galapagos  slope,  we  trawled  upon  a  bottom  either  muddy  or  composed 
of  Globigerina  ooze,  more  or  less  contaminated  with  terrigenous  de- 
posits, and  frequently  covered  with  a  great  amount  of  decayed  vegeta- 
ble matter.  We  scarcely  made  a  single  haul  of  the  trawl  which  did 
not  bring  up  a  considerable  amount  of  decayed  vegetable  matter,  and 
frequently  logs,  branches,  twigs,  seeds,  leaves,  fruits,  much  as  during 
our  first  cruise. 

"I  was  struck,  while  trawling  on  our  second  line  between  the  Gala- 
pagos and  Acapulco,  to  observe  the  great  distance  from  shore  to  which 
true  terrigenous  deposits  were  carried.  There  was  not  a  station  there 
occupied  of  which  the  bottom  could  be  characterized  as  strictly  oceanic. 
At  our  most  distant  points  from  shore  the  bottom  specimens  invariably 
showed  some  trace  of  admixture  with  terrigenous  material.  A  very 
fine  mud  was  the  characteristic  bottom  brought  up  *  •  *  from 
depths  of  2,000  fathoms.  This  mud  continued  all  the  way  from  the 
Galapagos  to  Acapulco,  and  up  to  the  mouth  of  the  Gulf  of  California, 
where  it  became  still  more  an  impediment  to  dredging,  so  that  little 
work  was  done  until  we  passed  the  Tres  Marias.  Even  then  the  trawl 
was  ordinarily  well  filled  with  mud,  and  with  it  came  up  the  usual  sup- 
ply of  logs,  branches,  twigs,  and  decayed  vegetable  matter.  On  going 
farther  north,  into  the  Gulf  of  California,  the  nature ^of  the  bottom  did 
not  change  materially  from  what  it  had  been  along  the  coast,"  etc. 


*  List  of  shells  coUected  on  the  west  coast  of  South  America,  principally  between 
latitudes  70^  30'  S.  and  8^  49'  N.,  by  Dr.  W.  H.  Jones,  U.  S.  Navy.  Proc.  U.  8. 
Nat.  Mus.,  Vol.  XIV,  pp.  307-335, 1891. 
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*  *  *  "111  the  (iredgiugs  of  the  Blal-e  iu  the  Gulf  of  Mexico,  oflf  the 
West  Indies,  aud  iu  the  Caribbean,  my  attention  had  already  been 
called  to  the  immense  amount  of  vegetable  matter  dredged  up  from  a 
depth  of  over  1,500  fathoms  on  the  lee  side  of  the  West  India  Islands. 
But  in  none  of  the  dredgings  on  the  Atlantic  side  of  the  isthmus  did 
we  come  upon  such  masses  of  decomposed  vegetable  matter  as  we 
found  on  this  expedition.  There  was  hardly  a  haul  taken  which  did 
not  supply  a  large  quantity  of  water- logged  wood,  aud  more  or  less  fresh 
twigs,  leaves,  seeds,  and  fruits,  in  all  possible  stages  of  decomposi- 
tions."   •    •    * 

WEST  AMERICAN   CURRENTS. 

Again  referring  to  Agassiz,  he  says :  "  The  course  of  the  currents  along 
the  Mexican  and  the  Central  and  South  American  coasts  clearly  indi- 
cates to  ns  the  sources  from  which  the  fauna  and  flora  of  the  volcanic 
group  of  the  Galapagos  has  derived  its  origin.  The  distance  from  the 
coast  of  Ecuador  (Galera  Point  and  Cape  San  Francisco)  is  in  a  direct 
line  not  much  over  500  miles,  and  that  from  the  Costa  Rica  coast  but 
a  little  over  600  miles,  and  the  bottom  must  be  for  its  whole  distance 
strewn  thickly  with  vegetable  matter,  which,  as  I  have  already  stated, 
came  up  in  great  masses  in  almost  every  haul  of  the  trawl.  This  was 
especially  noteworthy  in  the  line  from  the  mainland  to  Cocos  Island, 
and  certainly  offers  a  very  practical  object  lesson  regarding  the  manner 
in  which  that  island  must  have  received  its  vegetable  products.  It  is 
only  about  27.5  miles  from  the  mainland,  and  its  flora,  so  similar  to  that 
of  the  adjacent  coast,  tells  its  own  story."  "  The  velocity  of  the  currents 
in  the  Panamic  district  is  very  great,  sometimes  as  much  as  75  miles  a 
day,  so  that  reeds,  fruits,  masses  of  vegetation  harboring  small  reptiles, 
or  even  large  ones,  as  well  as  other  terrestrial  animals,  need  not  be 
afloat  long  before  they  might  safely  be  landed  on  the  shores  of  the 
Galapagos.  Its  flora,  as  is  well  known,  is  eminently  American,  while 
its  fauna  at  every  point  discloses  its  affinity  to  the  Mexican,  Central,  or 
South  American,  and  even  West  Indian,  types,  from  which  it  has  prob- 
ably originated ;  the  last  indicating,  as  well  as  so  many  of  the  marine 
types  collected  during  the  expedition,  the  close  connection  that  once 
existed  between  the  Panamic  region  and  the  Caribbean  and  Gulf  of 
Mexico;  a  connection  once  extending,  probably,  through  deep  and 
wide  passages  all  the  way  from  the  northern  extremity  of  Colombia, 
the  Isthmus  of  Panama,  Costa  Bica,  and  as  far  north  as  the  Isthmus  of 
Tehuantepec.'' 

TERRESTRIAL  MOLLUSKS. 

The  land  shells  are  principally  of  a  Bulimoid  type  and  of  a  dis. 
tinctly  American  aspect.  One  of  the  twenty  or  more  so-called  species, 
Bulimus  achatinellinus  of  Forbes,  has  in  the  brightness  of  its  coloration, 
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its  color  markings,  and  the  sheen  and  smoothness  of  its  surface  a  close 
resemblance  to  some  of  the  Polynesian  AchatineUas;  but  it  lacks  the 
chief  and  constant  character  of  the  AchatineUas,  viz,  the  ever-present 
and  persistent  twist  of  the  (columella  at  its  base.  As  may  be  seen 
upon  examination  of  the  tabulated  list  hereunto  annexed,  the  land 
shells  therein  are  assigned  definitely  to  only  eight  of  the  islands,  viz : 
Albemarle,  Indefatigable,  Barrington,  Charles,  Hood,  Bindloe,  James, 
and  Chatham.  It  is  greatly  to  be  regretted  that  our  knowledge  of  the 
terrestrial  mollusks  of  the  group  is  so  exceedingly  limited.  What 
might  be  the  result  of  a  systematic  investigation,  island  by  island,  and 
zone  by  zone,  and  the  environmental  peculiarities,  general  and  local, 
carefully  observed  and  noted,  we  can  barely  conjecture;  but  we  are 
warranted  in  assuming  from  the  testimony  of  the  limited  material 
under  review,  and  what  is  known  of  the  relation  of  environment  to 
variation  in  the  land  shells  in  other  parts  of  the  world,  that  an  ample 
collection  under  the  conditions  above  mentioned  would  be  of  very 
great  value  to  the  biologist  and  full  of  interest  from  a  more  general 
scientific  point  of  view. 

The  various  species  of  Galapagos  land  shells  are  in  the  main  of  dull, 
unattractive  colors;  this  might  be  supposed  when  the  circumstances 
of  their  occurrence  are  considered.  Of  a  few  of  the  species  the  col- 
lector noted  the  peculiarities  of  station,  and  we  read  of  this  or  that 
species  as  occurring  "under  scoriae,"  "under  lava,"  etc.;  jigain  of  J5. 
ntiXj  which  exhibits  extreme  variability  and  is  apparently  the  most 
numerous  in  individuals,  as  being  found  "on  bushes"  or  upon  or 
under  lava.  To  the  student  who  has  this  material,  or  this  class  of 
material,  before  him  these  few  brief  notes  are  especially  suggestive, 
and  remind  him  of  the  exceeding  variability  frequently  exhibited 
within  the  compass  of  a  comparatively  limited  area.  An  investigation 
of  the  higher  altitudes  of  those  islands  that  attain  an  elevation  suffi- 
cient to  include  the  "intermediate  belt  200  and  300  feet  in  width," 
what  may  be  called  the  tvhite  zone  or  zone  of  Usnea^  and,  still  higher, 
the  plateau  region  or  zone  of  green  woods  and  meadows,  would  doubt- 
less show  that  said  zones  were  inhabited  each  by  its  own  peculiar 
species  and  color  types,  characteristic  of  or  to  the  zone,  peculiar  and 
characteristic  in  external  facies  at  least,  such  as  color  and  sculptui^e, 
if  not  strikingly  or  materially  difterent  in  that  of  form.  In  the  upper 
or  green  zone  it  might  be  found  that  the  mollusks  were  arboreal  in  their 
habits,  of  bright  colors,  like  Forbes's  B.  a4ihatinellinu8  heretofore  men- 
tioned, and  like  the  more  showy  of  the  numerous  species  of  the  Sand- 
wich Island  Achatinella*  which  inhabit  a  similar  station. 

The  land  sliells,  as  before  stated,  are  definitely  referred  to  eight  of  the 
islands.    So  our  knowledge  of  the  marine  species  is  restricted  to  eighty 


*  The  dull-colored  species  of  tiiis  Polynesian  group  of  shells  live  generally,  if  not 
exclusively,  on  the  ground  or  near  it. — that  is  to  say,  are  not  arboreal,  as  I  was  in- 
formed by  my  esteemed  friend  the  late  Dr.  Newcomb  many  years  ago. 
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viz:  Hood,  Albemarle,  Cliarles,  Duncan,  Bindloe,  James,  Cliatliam,  and 
Indefatigable. 

It  may  be  said  perhaps  that  the  presence  of  the  marine  molhiscan 
forms  of  the  West  American  coast  is  much  less  difficult  to  account  for 
tliau  either  of  the  other  faunal  elements.  « 

DISTRIBUTION  OF  TERRESTRIAL  SPECIES. 

The  distribution  of  the  terrestrial  species  both  by  fluviatile  and 
marine  currents  as  well  as  by  aerial  forces  is  easily  explained.  It  in- 
cludes necessarily  a  consideration  of  the  vitality  of  these  animals  as 
well  as  of  their  eggs. 

Binney,*  referring  to  the  introduction  of  foreign  species  into  the 
United  States,  says:  "Oceanic  currents  also  aid  in  bringing  to  our 
shores  foreign  species,  and  have  been  the  means  of  introducing  and 
naturalizing  thein.  The  Gulf  Stream  is  a  prominent  example  of  this. 
This  great  body  of  water,  flowing  from  the  Gulf  of  Mexico  into  the 
Atlantic,  passes  between  the  peninsula  of  Florida  and  the  island  of 
Cuba,  and  after  turning  the  southern  point  of  Florida  sweeps  along  its 
eastern  shore.  It  is  sometimes  driven  close  to  the  northern  coast  of 
Cuba,  and  sometimes  forced  much  farther  north,  according  to  the 
direction  and  force  of  the  wind.  Various  countercurrents,  due  also 
to  the  influence  of  the  wind,  diverge  from  the  main  stream,  among 
which  is  noticffed  a  current,  which,  after  a  northerly  wind  has  prevailed 
for  several  days,  sets  in  a  southwesterly  direction  near  the  Florida 
Reef.  The  principal  stream  and  the  currents  originating  in  it  bear 
upon  the  surface  various  vegetable  and  other  productions  brought  by 
rivers  into  the  Gulf  or  swept  from  its  shores,  and  these  are  frequently 
deposited  upon  parts  of  the  coast  very  distant  from  their  origin.  In 
this  way  seed  vessels  from  the  Spanish  Main,  trunks  of  trees,  and  frag- 
ments of  wood  of  unascertained  origin,  and  numerous  objects  from  the 
northern  shore  of  Cuba  are  frequently  found  on  the  shore  of  Key 
West  and  on  the  beach  of  Cape  Florida  and  the  shores  and  islands  to 
the  north  of  it. 

*'A  few  years  since  a  bottle  was  picked  up  on  Taveruia  Key,  near 
Cape  Florida,  containing  a  note  stating  that  it  was  thrown  overboard 
off  the  Moro  Castle.  A  Cuba  barge,  of  the  kind  used  in  lading  and 
unlading  vessels  in  Matanziis,  was  lately  found  stranded  on  the  beach 
at  New  River,  25  miles  north  of  Cape  Florida.  Small  objects  from  Cuba 
are  often  found  on  the  shore  of  Key  West. 

"These  circumstances  are  adequate  to  account  for  the  transmission 
of  land  shells  from  the  island  of  Cuba,  and  even  from  more  distant 
places,  to  the  mainland  and  islands  of  Florida;  and  to  this  source  we 
ascribe  the  origin  of  Helix  rhodocheila,  and  Bulimus  virgulatus^  which 


•Terr.  Moll,  and  SbelJs  of  the  United  States  (A.  Binuey)  Vol.  i,  1851, p.  152c/ wg. 
(edited  by  A.  A.  Gould). 
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are  probably  derived  from  the  Bahamas,  but  i)OKsibly  from  the  Spanish 
Main,  and  of  Helix  ottonis,  BulimusfdftciatuSj  B.  zebra,  B.  subula,  Pupa 
incana,  Cyclostoma  dentatumy  and  Cylindrella  lactaria,  all  undoubtedly 
from  Cuba,  which,  having  found  a  congenial  soil  and  climate  in  the 
aouth'fern  part  of  the  peninsula  of  Florida,  are  now  flourishing  there  in 
great  numbers.  To  the  same  cause  may  x)ossibly  be  due  the  passage 
of  some  of  the  smaller  species,  of  universal  diftusion  in  the  United 
States,  to  the  island  of  Cuba.  Among  these  are  Helix  minvLseula,  Pnpa 
contraeta,  and  P.  rupicola.,  which  from  their  general  distribution  on  the 
continent  may  be  supposed  to  have  originated  there  rather  than  upon 
the  island. 

<^  We  can  not  help  thinking,  too,  that  such  currents  have  had  some 
agency  in  introducing  Helix  hortensis  on  our  northeastern  coast  at 
some  former  period,  although  we  are  not  aware  of  the  existence  of  one 
capable  of  producing  such  an  effect.'^ 

FRESHETS  AND   OCEAN   CURRENTS. 


"That  this  hypothesis  of  the  agency  of  currents  is  no  violent  one,  is 
proved  by  common  experience.  A  single  log  of  timber,  removed  from 
the  bank  of  a  river  by  the  rise  of  its  waters  during  Sbfreshet,  and  borne 
by  them  to  the  ocean,  and  driven  hy  winds,  tides  and  currents,  might 
carry  with  it  and  deposit  uix)n  other  shores  the  eggs  of  moUusks,  or 
even  the  living  animals  themselves,  provided  they  were  not  too  long 
exposed  to  the  elements.  It  is  difficult  to  estimate  their  powers  of 
endurance  under  such  circumstances,  or  to  limit  the  amount  of  exposure 
which  they  might  bear,  but  they  are  unquestionably  such  as  to  enable 
them  to  sustain  life  for  several  days,  in  the  case  we  have  supposed. 
Logs  and  trunks  of  trees  which  have  drifted  from  a  great  distance  may 
often  be  seen  upon  our  sea  beaches;  and  we  remember,  on  one  occasion, 
to  have  seen  Nantasket  beach,  at  the  mouth  of  Boston  harbor,  strewn 
with  logs  which  had  been  driven  from  the  rivers  of  Maine  by  easterly 
winds  of  several  days'  continuance." 

EXTRAORDINARY  SEASONS. 

During  the  extraordinary  winter  of  1861-'62,  when  the  interior  val- 
leys of  California  and  the  other  seaboard  regions  of  the  west  coast 
were  turned  into  lakes  through  excessive  rainfall  in  the  lower  altitudes 
and  the  melting  of  the  previous  snowfall  in  the  higher  regions  of  the 
mountains,  for  weeks  the  rivers  were  unable  to  carry  off,  within  the 
capacity  of  their  ordinary  channels  or  drainage  troughs,  the  enormous 
volume  of  water;  every  brook  became  a  river,  and  the  rivers  were 
changed  into  raging  torrents,  undermining  the  banks,  cutting  new 
paths,  and  sweeping  along  on  the  way  to  the  sea,  forest  trees  of  a 
century's  growth,  which  were  carried  far  into  the  ocean  and  borne 
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hither  and  thither  by  the  currents  and  the  winds.  The  greater  part 
after  drifting  hither  and  yon  were  ultimately  swept  landward  again  by 
the  prevalent  westerly  or  northwesterly  winds,  and  piled  up  helter-skelter 
upon  the  beaches  all  along  the  coast,  forming  a  complete  labyrinth  and 
tangle  or  mesh  work,  of  frequently  enormous  strands,  and  in  the  ma- 
jority of  cases  absolutely  concealing  the  beach  itself  for  its  entire 
width,  from  the  water's  edge  to  the  extreme  upper  limit  of  the  highest 
drift  line. 

Eecent  (December,  1892)  west-coast  papers  say:  "The  Wolcott  re- 
ports that  in  the  recollection  of  seafaring  men  on  the  coast  there  has 
never  been  so  many  drift  logs  in  the  Straits  of  Fuca  as  at  the  present 
time.  The  high  freshets  have  swept  down  the  fallen  logs  of  ages  and 
sent  them  adrift  to  the  sea.  Logs  that  have  been  buried  in  the  sand  for 
years  along  the  beach  below  Port  Orescent  have  been  washed  up,  and 
in' some  places  great  dams  of  logs  are  formed,  rendering  it  dangerous 
for  navigation." 

AGENCY   OF   RIVERS,   ETC. 

Hooker,  while  discussing  (Trans.  Lin.  Soc,  1851,  Vol.  xx,  p.  163)  the 
affinities  of  the  flora  of  the  Galapagos  and  its  origin,  lays  great  stress 
upon  the  action  of  the  currents  coming  north  from  the  Guyaquil  River, 
and  those  flowing  westward  from  the  Bay  of  Panama,  as  agents  for  the 
distribution  of  South  and  Central  American  i)lant8.  Speaking  of  the 
affinities  of  the  plants  of  the  Galapagos  he  says:  "The  new  species 
being  for  the  most  part  allied  to  plants  of  the  cooler  parts  of  America 
or  the  uplands  of  the  tropical  latitudes,  the  more  peculiar  are  the  same 
as  observed  chiefly  in  the  hot  and  damper  regions,  as  the  West  Indian 
Islands  and  the  shores  of  the  Gulf  of  Mexico."* 

Again,  referring  to  the  extraordinary  winter  of  1861-^62  in  Cali- 
fornia, or  more  properly  in  the  Pacific  seaboard  States,  it  will  be  seen 
at  a  glance  that  with  westerly  currents  and  not  unfavorable  winds  the 
drift  trees  and  logs  brought  down  by  the  streams  would  have  been 
swept  on  and  borne  elsewhere,  instead  of  being  piled  up  along  the 
beaches  of  Oregon  and  California,  or  would  have  continued  to  drift  until 
they  became  water-logged  and  sunk.  Nor  was  the  havoc  made  in  the 
forests  caused  chiefly  by  the  main  streams.  Streams  no  larger  than 
Russian,  Smiths,  and  Klamath  Eivers,  of  insignificant  volume  in  ordi- 
nary years,  were  changed  into  devastating  torrents  and  contributed 
largely  to  the  general  destruction. 

In  Chile  there  are  between  twenty  and  thirty  streams  of  from  70  to 
over  200  miles  in  length,  rivers  of  rapid  descent,  that  drain  off  and 
carry  more  or  less  directly  to  the  sea  the  water  resulting  from  the  melt- 
ing snow  of  the  Andes.  The  ordinary  volume  of  these  rivers  is  some- 
times enormously  increased  by  the  winter  rains,  and  occasionally  a 


*  Quoted  by  A.  Agassiz,  as  previously  indicated. 
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winter  or  rainy  season  occurs  of  unusual  and  extraordinary  precipita- 
tion when  the  swollen  currents  exhibit  torrential  energy.* 

Peru  has  numerous  streams  in  common  parlance  of  insignificant  pro- 
portions and  of  little  value  for  other  than  irrigating  purposes.  These, 
too,  in  seasons  like  the  above,  become  important  by  reason  of  the 
damage  resulting  from  their  catastrophic  action. 

And  still  farther  to  the  north,  along  the  westerly  slopes  that  drain 
into  the  Pacific,  we  may  reasonably  assume  contributions  are  made  to 
the  general  drift  material  that  rivers  ordinarily  carry  to  the  sea,  and 
which,  being  within  the  range  and  influence  of  the  west  Mexican  cur- 
rent, are  likely  ultimately,  in  part  at  least,  to  be  borne  seaward  along 
its  westerly  course. 

A  single  tree  of  large  size  might  carry  with  it  not  only  molluscan 
and  insect  forms  mature,  living,  or  in  the  egg,  of  several  species,  but 
also  living  individuals  of  many  vertebrate  forms  that  found  refuge  or 
safety  upon  it,  somewhere  along  its  course  from  its  native  forest  home 
to  the  point  where  it  found  final  lodgment,  or  was  cast  ashore;  thus 
if  the  environmental  conditions  were  at  all  favorable,  would  be  planted 
the  foundation  of  a  colony  which  would  extend  its  territory  so  fer  and 
in  such  directions  as  were  most  congenial.  The  area  of  surface  above  the 
water  furnished  by  the  main  trunk  of  such  a  tree,  and  the  drift  consisting 
of  various  material  entangled  in  and  among  its  branches,  would  be  amply 
suflScieut  in  the  matters  of  space  and  security,  for  the  transportation  of 
many  animal  forms;  of  these  such  as  possessed  sufficient  vitality  to  suc- 
cessfully meet  the  contingencies  of  the  voyage  in  the  way  of  hunger, 
thirst,  etc.,  would  become  the  progenital  stock  in  new  regions  more  or 
less  distant  from  their  original  haunts,  where,  under  the  steady  but  mod- 
erate pressure  of  new  environmental  conditions,  in  the  course  of  genera- 
tions a  new  fades  would  be  gradually  brought  about,  developed  in  or 
given  to  the  more  plastic,  and  we  should  have  what  are  called  new 
species. 


The  prolific  generative  capacity  of  the  land  snails  and  their  extreme 
tenacity  of  life  are  to  be  considered  in  connection  with  their  geograph- 
ical distribution  and  establishment  in  new  areas  under  the  circum- 
stances and  conditions  described  above,  as  well  as  in  the  matter  of 
probable  aerial  distribution,  which  last  has  never  received  sufficient 
consideration  as  playing  an  important  part,  or  any  part  whatever,  as 
an  agency  in  dispersing  or  distributing  animal  life  or  extending  sjie- 
cific  areas  or  creating  new  ones  remote  from  those  previously  existing. 

"The  number  of  eggs  produced  varies  in  the  genera  and  species," 
says  Binney,  "  in  the  same  proportion  as  the  dangers  to  which  they 

*  It  was  the  occurrence  of  such  a  winter  as  this  that  destroyed  the  hotauical  gar- 
den of  my  friend  the  late  Thomas  Bridges,  whose  establishment  was  within  flood 
xajQge  of  one  of  these  Chilean  Btreama,  ^-^^  , 
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are  exposed  are  greater  or  less.  Thus  in  the  Limacidw,  whose  means 
of  protection  and  whose  chances  of  preservation  are  much  less  than 
those  of  the  HelicidcBj  the  number  is  much  greater  than  in  the  latter. 
The  number  of  eggs  produced  by  two  individuals  of  Limax  a^restis 
kept  in  confinement  by  Dr.  Leach  was,  in  the  course  of  rather  more 
than  a  year,  seven  hundred  and  eighty-six.  It  usually  amounts  to  at 
least  three  hundred  j^v  annum.  The  other  species,  though  not  equally 
prolific,  multiply  greatly;  and  each  pair  of  the  various  species  of 
Heliddce  produces,  annually,  from  thirty  to  one  hundred  eggs,  and 
perhaps  more.  The  young  of  the  Limacidw  complete  their  growth  and 
reproduce  their  kind  sometimes  within  the  year  of  their  birth,  and 
always  as  soon  as  the  second  year;  and  the  species  of  the  other  families 
are  believed  not  to  require  a  much  longer  time  to  attain  maturity. 
This  rapid  increase  replaces  the  numbers  annually  destroyed,  and 
maintains  the  species  in  their  relative  importance. 

"  Their  extreme  tenacity  of  life  is  manifested  in  every  stage  of  growth 
from  the  egg  to  the  mature  animal.  In  the  northern  part  of  the  United 
States  we  have  frequently  observed  the  eggs  of  the  Heliddce  in  the  forest 
covei'ed  with  snow,  protected  only  by  a  single  leaf,  where  they  had  re- 
mained through  the  winter  months,  constantly  exposed  to  a  temperature 
much  below  the  freezing  point.  The  Heliddce  themselves  withstand  the 
cold  of  the  severest  winters  in  the  same  situations,  and  Sucdnea  has 
been  frozen  in  a  solid  block  of  ice  and  yet  escaped  unharmed.  Helices 
when  frozen  in  a  state  of  confinement,  though  they  sometimes  recover  so 
fiur  as  to  move  about  with  some  activity,  usually  survive  but  a  short  time. 
#  •  •  •  •  •  •  . 

SUBSISTING  WITHOUT  FOOD. 

^^The  great  length  of  time  they  can  subsist  without  food  is  another 
exemplification  of  their  great  tenacity  of  life.  Those  species,  especially 
which  live  in  dry  and  exposed  situations,  have  the  power  of  endurance 
to  a  remarkable  degree.  A  friend  received  specimens  of  H.  desertorum 
which  had  been  collected  in  Egypt,  had  been  shipped  to  Smyrna,  thence 
to  Constantinople,  thence  to  Eio  Janeiro,  and  finally  to  Boston,  occu- 
pying a  period  of  about  seven  months,  which  appeared  in  full  vigor 
when  taken  from  the  papers  in  which  they  had  been  enveloped.  They 
were  laid  away  in  a  drawer,  and  on  being  examined  three  years  after- 
wards some  of  them  still  came  out  in  tolerable  vigor." 

Further  instances  of  the  extraordinary  vitality  of  the  land  snails 
have  come  under  my  own  observation,  and  these  are  more  directly 
pertinent  because  the  species  referred  to  are  West  American,  and 
inhabit  areas  where  the  physical  features  are  more  nearly  like  those 
of  the  South  American  mainland,  and  that  particular  zone  of  the 
same  from  whence  no  doubt  the  Galapagos  islands  were  originally 
stocked. 

In  December^  1865,   the  Stearns   coHedbion,  now  in  tl^  Natixj^J 
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Museum,  was  enriched  by  the  acquisition  of  several  examples  of  Eelix 
Veatchii  •  Neweomb,  that  were  collected  by  Dr.  Veatch  on  CeiTos  or 
Cedros  Island  off  the  coast  of  Lower  Cjilifornia  in  ltS59.    The  speci* 
mens  were  given  by  Dr.  Veatch  to  Thomas  Bridges,  and  upon  the 
death  of  the  latter  came  into  my  possession  with  the  remainder  of  the 
Bridges  shells.    One  day  upon  a  careful  examination  I  discovered  that 
one  of  the  specimens  was  apparently  still  alive,  and  placed  it  in  a 
box  of  moist  earth;  after  a  while  it  protruded  its  body  from  the  shell 
and  commenced  moving  about  and  seemed  to  be  no  worse  for  its  long 
fast  of  at  least  six  years.    H.  Veatchii^  it  will  be  observed,  beat  the 
time  of  the  famous  British  Museum  example  of  H.  desertorumy  which 
lived  without  food  within  a  few  days  of  four  years.    In  March,  1873, 
Prof.  George  Davidson,  of  the  United  States  Coast  Survey,  while  at 
San  Jos6  del  Cabo,  Lower  California,  collected  a  number  of  specimens 
of  Bulimus  pallidiorj  and  subsequently  gave  me  a  part  of  them,  which 
I  put  in  a  box,  where  they  remained  undisturbed  until  June  23, 1875, 
when  they  were  placed  in  a  glass  jar  with  some  chick-weed  and  a  small 
quantity  of  tepid  water.    They  soon  waked  up  and  began  to  move 
about  apparently  as  vigorous  as  ever  after  their  long  nap  of  ttco  years 
two  montJis  and  sixteen  days.    In  connection  with   the  foregoing  it 
should  be  borne  in  mind  that  at  the  commencement  of  hibernation 
the  land  snails  seal  up  the  aperture  of  the  shell  with  a  close-fitting 
shield  or  epiphragm;  this  consists  usually  of  thin  transparent  mucus, 
at  other  times,  and  more  especially  with  those  forms  that  inhabit  arid 
regions,  of  an  opaque  membranaceous  matter  of  the  thickness  of  thin 
card  board;  the  animal  protects  itself  still  further  by  other  and  inte- 
rior epiphragms,  that,  like  so  many  partitions,  still  further  protect 
them  against  prolonged  or  excessive  heat  or  aridity.    It  should  also 
be  noticed  that  color  also  has  some  place  in  this  connection,  for 
although  most  if  not  all  of  the  land  shells  that  inhabit  hot,  arid,  or 
sterile  regions,  seek  protection  from  the  heat  by  burrowing,  the  pre- 
vailing color  of  such  species  is  white  or  whitish,  rather  than  dark  or 
black;  the  tirst  reflecting  the  heat  instead  of  absorbing  it,  as  is  the 
case  with  the  latter.    .It  may  be  that  sufficient  or  ))erhaps  too  much 
space  has  already  been  given  to  these  incidental  or  secondary  matters, 
nevertheless  before  leaving  tliis  aspect  of  the  subject  the  following 
from  Woodward  t  is  worth  quoting: 

FURTHER   INSTANCES   OF   TENACITY   OF  LIFE. 

"  The  fresh-water  molluscs  of  cold  climates  bury  themselves  during 
winter  in  the  mud  of  ponds  and  rivers;  and  the  land  snails  hide  them- 
selves in  the  ground  or  beneath  moss  and  dead  leaves.  In  warm  cli- 
mates they  become  torpid  during  the  hottest  and  driest  part  of  the 
year.    Those  genera  and  species  which  are  most  subject  to  this  *  sum- 


*  Now  regarded  as  a  variety  of  ff.  areolata. 
t  Recent  and  Fossil  shells. 
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mer  sleep'  are  remarkable  for  their  tena<*ity  of  life;  and  numerous  in- 
stances have  been  recorded  of  their  importation  from  distant  countries 
in  a  living  state.  In  »Tune,  1850,  a  living  pond  mussel  was  sent  to  Mr. 
Gray  from  Australia,  which  had  been  more  than  a  year  out  of  water. 
It  was  alive  four  hundred  and  ninety-eight  days  after  it  was  taken 
from  the  pond,  and  in  the  interim  had  been  only  twice  for  a  few  hours 
in  water,  to  see  if  it  was  alive. 

"The  pond  snails  {Ampullarice)  have  been  found  alive  in  logs  of  ma- 
hogany from  Honduras  (Mr.  Pickering),  and  M.  Gaillaud  carried  some 
from  Egypt  to  Paris,  packed  in  sawdust.  Indeed,  it  is  not  easy  to 
ascertain  the  limit  of  their  endurance;  for  Mr.  Laidlay  having  placed 
a  number  in  a  drawer  for  this  purpose,  found  them  alive  after  five 
years,  although  in  the  warm  climate  of  Calcutta.  The  Cyclostomas, 
which  are  also  operculated,  are  well  known  to  survive  imprisonments 
of  many  months;  but  in  the  ordinary  land  snails  such  cases  are  more 
remarkable.  Some  of  the  large  tropical  Buliini,  brought  by  Lieut. 
Graves  from  Valparaiso,  revived  after  being  packed,  some  for  thirteen, 
others  for  twenty  months.  In  1849  Mr.  Pickering  received  from  Mr. 
Wollaston  a  basketful  of  Madeira  snails  (of  twenty  or  thirty  different 
species),  three-fourths  of  which  proved  to  be  alive  after  several  months' 
confinement,  including  a  sea  voyage.  Mr.  Wollaston  has  himself  told 
us  that  specimens  of  two  Madeira  snails  {Helix  papilio  and  tectiformis) 
survived  a  fast  and  imprisonment  in  pill-boxes  of  two  years  and  a  half^ 
and  that  a  large  number  of  the  small  ffelix  turricula^  brought  to  Eng- 
land at  the  same  time,  were  all  living  after  having  been  inclosed  in  a 
dry  bag  for  a  year  and  a  half." 

THE  AGENCY  OF  THE  WINDS. 

The  distribution  of  plants  through  the  agency  of  the  winds,  by 
means  of  which  the  seeds  are  dispersed  and  borne  directly  or  indirectly 
to  great  distances,  has  been  recognized  for  years  and  years,  while  the 
same  distributive  factor  as  operating  in  the  dissemination  of  animal 
life  has  scarcely  attracted  attention  or  received  the  recognition  it  de- 
serves. Showers  of  "  sulphur  "  have  frequently  been  reported  at  a  dis- 
tance of  200  miles  or  more  to  the  westward  of  the  Atlantic  seaboard 
where  the  yellow  pollen  of  the  piues  standing  in  the  barrens  of  New 
Jersey  has  fallen  and  been  deposited,  in  many  places,  to  a  perceptible 
depth.  Showers  of  dust  or  sand  from  the  desert  of  Southern  Califor- 
nia are  swept  northerly  or  westerly  for  great  distances,  first  carried  to 
a  high  altitude  by  the  ascending  column  of  heated  air,  and  the  desert 
sands  of  Sahara  are  sometimes  lifted  by  similar  means  and  carried 
northward  from  Africa  across  the  Mediterranean. 

Squids  and  fishes,  inhabitants  of  the  sea,  that  have  been  carried  up 

by  waterspouts  are  borne  landward  by  storm  winds  or  gales,  and  fall 

to  tiie  earth  in  distant  places,  to  the  astonishment  of  the  intelligent  as 

well  as  the  superstitious,  and  the  cyclone,  so  called,  or  hurricane  of  the 
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Indian  seafl  and  elsewhere,  sometimes  of  several  hours'  duration  and 
of  terrific  force,  must,  in  the  nature  of  things,  include  in  the  mate- 
rial uplifted  and  swept  before  them,  animate  as  well  as  inanimate  ob- 
jects. No  part  of  the  earth's  surface,  probably,  is  free  from  the  oc- 
casional visitation  of  these  violent  storms,  though  their  occurrence  is 
much  more  frequent  in  some  regions  than  others.  "  Volcanic  dust,''  from 
the  eruption  of  a  volcano  on  the  island  of  St.  Vincent,  West  Indies,  feh 
on  an  island  95  miles  to  the  windward  in  such  quantities  that  trees 
were  crushed  to  the  earth  by  the  weight  of  the  mass."*  The  eggs  of 
most  snails  are  not  heavier  than  particles  of  volcanic  dust  or  desert 
sands  or,  perhaps,  the  pollen  of  the  pine,  and  may  be  moved  separately 
or  as  attached,  either  to  aerial  drift  or  the  current  drift  of  the  sea. 

The  more  general  region  which  includes  within  its  area  the  Gala- 
pagos is  said  to  be  free  from  severe  storms;  it  is  highly  probable,  how- 
ever, that  in  the  course  of  years  storms  of  great  severity  do  occur, 
and  it  is  quite  unlikely  that  any  portion  of  the  earth's  surface  is  abso- 
lutely exempt  from  occasional  visitations  of  this  chara<jter.  With  the 
high  velocity  that  not  infrequently  marks  severe  meteoric  distarbances, 
a  storm  of  very  short  duration  would  be  suflftcient  to  carry  literally  on 
"  the  wings  of  the  wind"  plant  seeds  as  well  as  the  minute  eggs  of 
animals  or  the  larvfe  of  insects  over  distances  no  greater  than  that 
between  the  Galapagos  and  the  mainland. t 

I  have  quoted,  in  the  main  literally,  from  Baur,  Agassiz,  Binney,  etc., 
in  order  to  present  to  the  reader,  more  particularly  the  student  inter- 
ested in  the  study  of  the  Mollusca,  the  more  important  physical  fea- 
tures exhibited  in  this  interesting  group  of  islands,  their  geographical 
isolation  remote  from  the  mainland  of  the  American  continents,  their 
still  greater  distance  from  any  of  the  Polynesian  islands,  as  well  as 
the  more  local  physical  characteristics,  and  the  difference  observable 
among  the  various  islands  when  brought  into  comparison  one  with  an- 
other. 

Class  PELECYPODA. 

Family  OSTRBID.35. 

Genus  OSTREA  Linne. 

1.  Ostrea  folium  Gmel. 

Two  valves;  different  individuals. 
James  Island. 


*Dr.  Sharp,  in  Proc.  Acad.  Nat.  Sci.  Phila.,  1890. 

t  The  Paumotu  group,  BQpx>08cd  to  be  entirely  outside  of  the  cyclone  belt,  which 
inclades  the  Samoan  and  Fiji  groups,  was  swept  by  a  fierce  cyclone  in  1878;  and  the 
same  storm  extended  to  the  Society  Islands.  The  oldest  natives  had  not  even  a  tra- 
dition of  such  a  storm  occurring  before  in  the  Panmotus. 

While  reading  the  proofs  of  this  paper  the  daily  papers  have  contained  notices 
of  a  disastrous  hurricane  on  the  coast  of  Chile,  by  which  the  mole  at  one  of  the 
nitrate  ports  was  carried  away  and  damage  at  this  point  was  done  to  the  ext-ent  of 
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These  valves  evidently  belong  to  a  species  that  inhabits  the  littoral 
zone,  and  to  examples  that  inhabit  the  upper  belt  of  said  zone,  and 
fasten  upon  small  stones  or  to  the  roots  of  mangroves  or  some  other 
shore-inhabiting  shrub.  Of  the  many  species  that  have  been  described 
from  the  west  coast  quit-e  likely  one-half  are  synonyms. 

Th,e  form  of  individual  examples,  as  well  as  of  the  several  individ- 
uals that  constitute  a  colony,  is  so  dependent  upon  the  object  to  which 
the  individual  or  the  mass  is  attached,  that  a  satisfactory  diagnosis  is 
out  of  the  question  with  anything  less  than  a  large  series  and  a  mul- 
titude of  specimens. 

Wimmer  credits  one  of  Gould's  species,  O.  glomerata  (vide  Eeeve's 
Monograph  Conch.,  Icon.,  Figs.  52,  a,  b,  c,  d),  to  the  Galapagos,  but 
Keeve  makes  no  reference  to  any  species  of  oyster  in  these  islands,  and 
it  may  therefore  bo  assumed  that  in  the  Cumingian  collection  these 
islands  were  not  represented.  0.  glomerata  is,  for  an  Ostrea,  a  rather 
well-characterized  species,  and  Eeeve's  figures  are.  in  this  instance  par- 
ticularly good,  so  that  it  may  be  assumed  that  Wimmer's  determina- 
tion, if  made  from  direct  comparison  with  Keeve,  is  most  likely  correct; 
nevertheless  I  am  disposed  to  doubt  the  presence  of  glomerata  in  the 
Galapagos  until  confirmed  by  further  testimony  or  additional  material. 
0.  glomerata  is  rather  an  Indo-Pacific  form,  extending  northerly  and 
westerly  to  the  islands  of  Japan.  It  is  probable  that  Gould's  morda^^ 
collected  by  ('^Wilson's  Expedition"  in  Keeve,  in  en^or  for)  Wilkes's 
Expedition,  and  doubtfully  assigned  to  California,  is  really  a  West  Coast 
form ;  by  some  authors  it  has  been  regarded  as  a  synonym  of  "  glom- 
erata.^ I  can  conceive  of  varieties  of  mordajc  closely  approaching 
^^  glomeratay^  but  in  general  features  only. 

Family  ANOMIID.F.. 

Genus  Anomia  Linn<^. 
2.  Anomia  adamus  Gray. 
=A.  Lampe  Gray,  variety. 

One  left  valve,  beaeh,  in  good  condition. 

James  Island. 

Of  the  numerous  alleged  species  figured  in  Keeve,  A,  adamns  is  the 
only  one  credited  to  the  Galapagos,  where  Cuming  obtained  the  exam- 
ple described  by  Dr.  Gray  near  Lord  Hood's  Island,  at  the  depth  of-  9 
fathoms,  attached  to  '^Aviexda  margaritifera,^  If  the  description  had 
been  without  the  habitat,  I  should  have  recorded  the  specimen  herein 
listed  under  the  name  of  A,  lanipej  the  latter  being  familiar  to  col- 
lectors generally,  and  usually  attached  to  the  species  in  collections. 

In  the  Proceedings  of  the  Zoological  Society  of  London  for  the  year 
1849,  Dr.  J.  E.  Gray  described  (pp.  116,  117)  seven  species  from  the 
west  coast  of  the  Americas,  including  the  foregoing,  to  wit:  fidenasj 
paciltig^  larbus^  alectuSj  and  hamillns.    Dr.  Carpenter,  iijHiis  Caieck- 
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List  of  West  Coast  Shells,  includes  lampe  and  fidenas;  the  latter  is 
described  by  Gray  as  "flat,  smooth  externally,"  etc.  It  is  possible 
that  larbu^  I'rom  Payta  may  be  a  distinct  species,  but  I  doubt  it.  Like 
Jidenas,  it  is  described  as  "smooth,''  but  neither  color,  sculpture,  form, 
whether  exhibited  in  outline,  conve^xity,  or  flatness,  are  of  any  perma< 
neuce  or  of  much  value  as  diagnostic  characters  in  this  group;  form,  as 
to  outline,  convexity,  or  flatness,  is  entirely  dependent  upon  the  object 
which  the  individual  Anomia  has  fastened  upon.  If  it  happens  to  be  a 
Pectefiy  then  the  ribbing  which  characterizes  the  scallop  shells  is 
reproduced  in  the  Anomia.  If  the  young  Anomia  fixes  it«elf  in  a  deep 
or  shallow  concavity,  or  upon  the  surface  of  a  slight  or  pronounced 
convex  object,  the  shell  in  the  course  of  its  growth  will  be  molded 
accordingly.  Where  they  fasten  upon  large,  smooth  cobbles,  in  a 
sheltered  nook  of  the  coast,  protected  from  rough  seas,  they  are  usu. 
ally  flatter  and  of  more  even  and  regular  growth.  Neither  are  the 
muscular  scars  to  be  depended  upon,  as  a  valid  character  for  species- 
making,  as  anyone  can  see  who  has  a  sufficient  quantity  of  material 
and  will  compare  the  same  with  Gray's  descriptions  before  him.  Car- 
penter, as  before  noticed,  has  adopted  lumpe  and  fidenas;  these  may  for 
convenience  be  retained,  the  latter  for  the  smooth  variety,  the  former 
for  the  standard  and  usual  examples,  while  the  remainder  of  Gray's 
names  may  follow  in  the  order  of  synonyms. 

Family  PECTENID^. 

Genu 8  PECTBN  MiUler. 
3.  Pecten  subnodosua  Sby. 

Four  right  and  one  left  valves,  all  juniors  and  in  good  condition 
(Mus.  No.  102519). 

James  Island. 

The  examples  are  from  If  to  2  inches  high  and  have  twelve  to  four- 
teen ribs. 

Family  LIMIDuE. 


One  broken  valve. 
James  Island, 


Genus  LIMA  Brugaiere. 
4.  Ijima  arcuata  Sby. 


Family  AVICULID.E. 
Genus  PERN  A  Brugaiere. 
5.  Perna  Chemnitziana  Orl). 
=  Isognomon  ChemnitzianHm  Auct. 

Two  beach  valves,  one  from  each  place. 
Indefatigable  and  Hood  islands. 

Wimmer's  list  includes  I.  legumen  Gmel.  and  J.  quadrangulare  Reeve, 
but  it  will  be  admitted  by  anyone  familiar  with  the  shells  of  this 
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geims  that  the  determination  must  be  more  or  less  arbitrary.  The 
Albatross  specimens  do  not  differ  essentially  from  the  Panama  and  Gulf 
of  California  form,  which  both  C.  B.  Adams  and  Philip  Carpenter  de- 
termined as  Orbigny's  species.  It  is  probably  the  same  as  flexuosa 
Sby.,  as  stated  by  Carpenter,  to  whose  comments  in  the  ^^Mazatlan 
catalogue ''  reference  is  suggested. 

Family  MYTILID^. 

Genus  MyTILCTS  Liun^. 

6.  MytiluB  xnultiformiB  Cpr. 

Valves,  beach  (Mus.  :Nb.  102353). 

Hood  Island. 

This  species  was  described  by  Carpenter  from  Mazatlan  shells,  and 
the  Galapagos  valves  are  apparently  identical.  Dr.  Jones  detected 
perfect  examples  and  odd  valves  of  M,  cuneiformis  (=M.  angustanus 
Eve,)  at  Chatham  Island. 

Genus  SEPTIFER  Recluz. 
7.  Septifer  Cumingianua  Dkr. 

One  valve,  beach  (Mus.  No.  102362). 
Hood  Island. 

Cuming  collected  this  species  at  Panama  and  Carpenter  includes  it 
in  his  Mazatlan  list. 

Genus  MODIOLA  Lamarck. 
8.  Modlola  capax  ?  Cpr. 

One  example,  very  small,  beach. 
Hood  Island. 

Probably,  but  not  certainly,  the  above  species,  which  is  credited  to 
the  Galapagos  in  the  Cuming  collection  now  in  the  British  Museum. 

Family  ARCID^E. 

Genus  ARC  A  Lamarck. 

Subgenus  BT880ABCA  Swainson. 

9.  Area  (Bysaoarca)  aolida  8by. 

Valves,  beach  (Mus.  No.  122131). 
Indefatigable  Island. 

10.  Aroa    (Byaaoaroa)  gradata  Hrod.  &  Sby. 

Valves  on  beach. 

James,  Hood,  Indefatigable,  and  Chatham  islands. 

Three  perfect  valves  from  James  Island,  one  in  good  condition  from 
Chatham,  and  one  broken  valve  fit)m  Indefatigable;  also  one  from 
Hood  Island. 
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11.  Area  (BysBoarca)  Reeviana  Orb. 

Common,  beach,  valves. 

Hood  Island,  common  on  beach.  Indefatigable  Island,  thirteen  odd 
valves,  and  James  Island  twenty -three  valves,  on  beach. 

This  species  is  quite  constant  in  sculpture  of  both  hinge  area  and 
and  exterior  surface  of  valves,  and  the  hinge  te^th  are  characteristic 
and  quite  persistent 5  the  outline  of  the  valves  is  variable,  as  the  byssal 
foramen  is  often  carved  out  nearly  exclusively  from  one  valve.  The 
largest  example  measured  4  by  2J  inches. 

Family  CARDITID^. 

Genus  CARDITA  Hrnguiere. 

Subgenus  Venericardia  Lamarck. 

12.  Cardita  (Venericardia)  flammea  Michel  in  1830. 

=  C,  flammea  Auct. 

-f-  C.  tana  Brod  1832, 

-f  C,  tumida  Brod. 

=  Acthtobolns  flammeus  Auct. 

Valves,  beach. 

Common  on  James  Island  where  numerous,  principally  right,  valves 
were  obtained;  three  valves  Hood  Island.  Eeeve  says  that  "it  is  with 
no  little  gratification  that  I  now  publish  a  good  illustrative  figure  of  a 
species  described  thirteen  years  since  by  M.  Michelin  from  a  worn  odd 
valve.  The  Cardita  varia  is  the  nearest  allied  species  to  it,  but  that 
shell  is  of  smaller  dimensions,  rounder  and  slightly  noduled;  the  paint- 
ing is  also  of  a  different  character." 

After  a  careful  comparison  I  feel  warranted  in  un  iting  the  three  species 
as  above  under  Michelin's  name.  I  am  quite  familiar  with  these  forms 
and  the  color  distinction  is  of  no  value.  These  shells  vary  considerably 
in  the  other  characters  to  which  Reeve  refers;  but  in  the  essential 
features  of  outline,  growth,  zones,  etc.,  from  adolescence  to  maturity, 
as  well  as  in  the  number  of  ribs  and  the  hinge  characters,  they  are 
identical. 

Family  LUCINIDiE. 

Genus  LUCINA  Bnigniere. 

13.    Ijucina  beUa  Conrad. 

One  good  example,  beach;  (Mus.  No.  122112)  also  valves;  abundant. 
■  The  first  named  from  Chatham  Island.  Abundant  on  Ilood  Island; 
two  left  and  one  right  valve  and  one  perfect  fresh  si)ecimeu  from  In- 
defatigable Island.  I  am  inclined  to  regard  Carpenter's  L.  pectinaia 
Maz.  catalogue  sp.,  142,  as  a  varietal  aspect  of  this  species.  The  fibula 
of  Wimmer's  list  is  probably  this  species.  Carpenter,  in  Brit^  Assn. 
Eeport  1863,  says  "  Conrad's  bella  may  he=p€ctinata>^ 
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Family  CHAMID^E. 
Genus  CHAMA  Brugniere. 

14.  Chama  echinata  Brod. 

Valves,  beach. 

Indefatigable  and  James  islands. 

Five  odd  valves,  juniors  ffoni  the  former  and  one  probably  of  this 
species  from  the  latter  island. 

15.  Chama  frondoaa  Brod. 

Valves,  beach. 

Several  odd  valves,  generally  in  poor  condition  from  James  and  two 
from  Hood  Island.  This  species  is  common  at  many  places  on  the 
main  land  of  South  America;  it  is  a  variable  form,  and  the  more  north- 
erly, C  spinosa  Brod.,  may  be  nothing  but  a  variety  of  this.  Reeve 
has  credited  other  species  to  the  Galapagos,  viz.,  spinosay  JanuSj  and 
imbricatay  the  value  of  which  it  is  not  easy  to  determine ;  it  is  quite 
probable  that  too  many  species  have  been  miule.  Also  dredged  off  the 
coast  of  Lower  California  in  9J  fathoms. 

Family  CARDIID.E. 
Genus  CARDIUM  Liiin^. 

16.  Cardium  censors  ^rod. 


One  left  valve,  beac^h. 
James  Island. 


Valves,  beach. 
James  Island. 


Family  VENERID^. 

Genus  CHIONE  Megerle. 

17.  Chione  multicostata  Bby. 

18.  Chione  compta  Brod. 


Three  left  valves,  beach. 
Indefatigable  Island. 

19.  Chione  undatella  Sby. 
Valves,  beach. 

James  Island. 

Two  right  and  four  left  valves  of  what  may  be  regarded  as  this 
species;  the  group  to  which  it  belongs  is  exceedingly  numerous  in 
individuals,  and  many  species  have  apparently  been  made  on  simple 
varietal  differences.  Neither  Carpenter's  nor  Wimmer's  list  credit  any 
species  of  Chione  to  the  Galapagos  islands.  The  Albatross  shells  agree 
more  nearly  with  the  northerly  undatella  than  with  the  geographically 
related  forms  from  the  mainland  of  South  America. 
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Subfamily  Tapesin^. 
GeuiiB  TAPES  Megerle. 
20.  Tapes  grata  Say. 

Five  valves;  beach  (Mus.  No.  102457). 

Indefatigable  Island. 

This  species,  which  includes  in  its  synonomy  Venu^  discors  Sby.,  ex- 
tends from  Lower  California,  southerly  to  the  Gulf  of  California,  Central 
America  and  Panama  to  Ecuador;  it  runs  pretty  close  to.  the  west 
South  American  T.  antiqua  King,  in  certain  features. 

Family  TELLINID^. 
Genus  Lutricola  Blainville. 

21.  Lutricola  ezcavata  Sby. 
t  =  Lutricola  alta  Conr. 

One  right  valve,  dead ;  beach. 
Indefatigable  Island. 

Dr.  Jones  collected  this  (one  valve)  at  Chatham  Island,  also  at  Payta. 
on  the  main  land. 

Class  GASTROPODA. 
Family  BULLID^. 
Genus  BULLA  Liune. 

22.  BuUa  punctulata  A.  Ad. 

Abundant  on  the  beaches. 

Hood  and  indefatigable  islands. 

Dr.  Jones  found  it  common  at  Chatham  Island  as  well  as  at  various 
places  on  the  main  land  of  South  America.  B.  aspersa  A.  Ad.  is  prob- 
ably a 'synonym;  it  is  very  close  to  B.  adamsi  Meuke  of  the  Gulf  of 
California. 

Family  BULIMULID^. 

Genus  BtJLIMtJLUS  Leach. 

Subgenus  KJESIOTUS  Albers. 

23.  BulimuluB  nuz.  Brod..  1832. 

The  typical  form  was  described  by  Broderip  in  the  Pro.  Zool.  Soc. 
London,  p.  125,and  figured  by  Sowerby  in  his  Concliological  Illustrations 
37  and  37*;  the  examples  before  me  are  from  the  same  island  as  Brod- 
erip's  type.  Eeeve's  figure  in  the  Conch.  Iconica,  150,  is  misleading  in 
this,  that  while  it  faithfully  represents  a  not  uncommon  facies,  it  is  not 
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a  facsimile  of  the  tyi)e  as  figured  by  Sowerby,  and  again  it  has  more 
tlie  appearance  of  SkPartula  than  the  characteristic  aspect  of  nux. 

Specimens  closely  agreeing  with  Reeve's  figure*  are  in  the  National 
collection  (Mus.  No.  104822)5  they  were  presented  by  the  late  Dr.  Lea, 
who  received  them,  as  well  as  other  Galapagos  species,  directly  from 
Mr.  Cuming,  and  were  no  doubt  a  part  of  the  original  lot,  collected  at 
these  islands  by  Cuming  himself. 

B.  nux  is  an  exceedingly  variable  form,  and  exhibits  so  many  aspects 
of  variation,  that  the  most  conservative  conchologist  might  easily  be 
led  into  species-making,  even  with  an  abundance  of  individuals  before 
him,  for  this  is  one  of  those  protean  forms,  like,  for  instance,  Patula 
strigosor-Cooperi-Haydeni-Hemphillii-IdahoemiSj  etc.,  belonging  to  the 
Central  province  of  the  United  States,!  that  can  not  be  properly  exem- 
plified or  understood  by  a  few  examples,  nor  even  by  a  hundred  speci- 
mens. In  B.  nvxj  some  individuals  are  ventricose,  others  rather  slen- 
der; in  some  the  columella  is  straight  or  subarcuate,  in  others  more  or 
less  twisted,  or  more  properly  distorted.  Often  the  callus  on  the  body 
whorl  is  heavy  or  thick,  and  connecting,  forming  a  peristome;  occa- 
sional individuals  exhibit  a  tuberculoid  thickening  of  the  parietal  cal- 
lus on  its  edge.  In  some  instances  the  shells  are  thin  and  almost 
translucent,  others  again,  and  more  frequently,  are  opaque  and  solid. 
The  sculpture  varies  from  simple  longitudinal  incremental  striae  more 
or  less  conspicuous,  that  is  to  say,  fine  or  coarse,  to  examples  with 
transversely  or  spirally  incised  grooving.  Where  these  two  aspects  of 
sculpture  are  present  in  the  same  individual,  a  more  or  less  distinct 
rectangular  roughening  is  the  result.  Frequently  the  prevailing  color 
is  whitish  or  dingy  white,  in  others  dull  purplish  brown;  many  inter- 
mediate shades  of  these  colors  occur,  and  banded  examples  are  not 
"uncommon;  in  these  the  bands  are  sometimes  conspicuous  and  striking 
and  point  towards  a  possible  if  not  probable  greater  color-divergence, 
combined  with  slendemess  of  form,  suggestiug  Forbes'  achatineUinus. 

Taking  into  consideration  the  different  expressions  of  variation, 
♦.  e.,  form,  sculpture,  color,  and  general  proportions,  nuxt  exhibits 
the  greatest  versatility ;  the  extent  of  variability  illustrated  in  the 
numerous  examples,  about  two  hundred  before  me,  warrants  the 
assumption  that  ten  times  the  number  would  frimish  many  other 
facies,  if  not  extremes  of  variation.  I  have  above  called  attention 
to  the  discrepancies,  between  the  figures  of  Sowerby  and  Reeve.  In 
all  cases  where  the  various  Galapagos  species  described  by  Broderip 
and  Sowerby  are  referred  to,  the  latter's  figures  must  be  regarded  as 
authoritative,  and  be  recognized  as  the  standard  type.  Beeve's 
figures  are  frequently,  if  not  usually,  not  a  facsimile  of  the  original, 

*  It  is  generally  understood  that  Reeve's  great  work  is  in  tbe  main,  based  upon, 
and  iUnstrates  the  Cuming  collection. 
tBinney's  Manual  Am.  Land  Shells,  p.  163. 
I  B»  ntuc  occurs  on  three  of  the  islands,  viz,  Charles,  Chatham,  and  Albemarle. 
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but  a  figure  of  what  in  common  i)arlance  is  called  a  "finer  Hpecimen" 
than  the  individual  that  was  first  described.  It  will  at  once  be  per- 
ceived that  this  practice  must  often  lead  to  confusion.  There  are  also 
discrepancies  between  the  text  and  the  numbering  of  the  figures  of 
the  Galapagos  Bulimi. 

Reeve's  figure  ''121  eschar iferus^^  represents  rugulosusy  and  his  "135 
Jacohi^  probably  ai>plies  to  a  bandless  variety  of  uni/asciatus. 

To  resume  the  consideration  of  the  specific  and  varietal  sequence 
and  relationship  of  mix,  as  referred  to  and  figured  by  authors,  in 
comparison  with  the  material  before  me,  we  have  first — 

BulimuluB  nux  Hrod.,  Sby.  Conch.  lU.,  figs.  37  and  37", 

Typical,  numerous  examples  (Mus.  No.  118568).    Charles  Island. 

Color  purplish-black  or  dark  reddisli -purple;  apex  dark;  the  follow- 
ing one  or  two  whorls  light  colored,  or  whitish;  figure  37  shows  incon- 
spicuous dark  bands  on  the  body  whorl.  In  a  large  number  of  speci- 
mens it  will  be  seen  that  these  run  gradually  into  ashen  gray,  and 
again  into  pale  ashen-blue. 


B.  nux,  banded  variety— B.  ustulatus  Re<'ve  non  Sby. 

Four  examples  (Mus.  No.  1185G9). 

Vide  Reeve's  Monog.  liulimus,  Conch.  Icon.,  fig.  130,  not  Sowerby's 
Conch.  Ills.,  fig.  42.  Keibisch's figure  5,  of  '^  ustulatus  Sby.,"  represents 
banded  example  of  7iux;  it  is  intermediate  in  form  between  the  above 
specimens  (No.  118569),  and  the  slenderer  form  to  which  Sowerby 
gave  the  name. 


B.  DUX,  variety  with  intercised  sculpture. 

Charles  Island;  numerous  (Mus.  No.  118570). 

Purplish-brown  to  rufous-white;  surface  sculptured  by  revolving 
incised  lines.  Mr.  W.  G.  Binney's  ^'Arionta  intercisa^  a  species  of 
the  California  region,  from  San  Clemente  Island  and  Santa  Cruz 
Island,"  in  the  Santa  Barbara  channel  and  Dr.  Newcomb's  "  A.  Ayre- 
siana,''^  another  island  species  from  the  same  region  occurring  on  Santa 
Cruz,  San  Miguel  and  Santa  Kosa  islands,  are  pertinent  illustrations 
of  the  sculpture  exhibited  by  tlie  above  variety  of  mix. 

I  have  before  called  attention  to  the  relationship  of  the  character  of 
sculpture  above  mentioned  to  the  environment.  It  will  be  observed 
that  it  is  present  in  a  greater  or  less  degree  in  forms  that  inhabit 
saline,  arid,  sandy  and  windswei)t  stations.  The  Bulimi  of  the  Gulf 
of  California  region,  ot  the  pallidiorj  vegetusj  Xantusi  group,  exhibit  it 
frequently;  I  ha^ein  mind  B,  pallidior  from  Carmen  Island  in  the 
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Gulf,  wbere  the  saline,  sterile,  and  sandy  elements  prevail.  Occasional 
examples  of  several  species  of  the  mainland  forms  of  Arionta  also  fur- 
nish illustrations.  In  the  sculpture  of  the  South  American  Bulimi  we 
find  this  character  modified  and  carried  to  extreme  elaboration  until 
the  shagreened  surface  is  attained  as  in  the  Peruvian  B.  protetts  and 
B.  mutabilis  (from  Santos  "under  stones").  It  will  readily  be  seen 
that  a  form  whose  area  of  distribution  includes  subareas,  where  the 
environmental  factors  are  varied  to  the  extent  of  opposite  or  nearly 
opposite,  as  well  as  ii\jbermediate  conditions,  would  exhibit  extreme  as 
well  as  a  multitude  of  intermediate  and  w  hat  may  be  regarded  as  con- 
necting facies  or  characters. 


B.  nuac  Brod.,  Sby.,  ventricose  variety  =  Reeve's  type. 

Several  examples,  Charles  Island  (Nos.  104822,  104963,  and  122856). 

This  is  the  Eeeve  type  of  nwo*,  a  more  ventricose,  much  larger,  and 
freer  growing  form  than  the  typical  and  original  mix  of  Broderip. 
The  color,  etc.,  quoting  Keeve,  is  *' olive-brown  stained  with  rusty  red; 
the  aperture  is  frequently  compressed  at  the  sides  so  as  to  give  a 
square  aspect."  Some  examples  hint,  in  the  matter  of  color,  at  dark 
cafSaU'lait  The  color  is  sometimes  a  dark  reddish-brown  5  of  No. 
104822  there  are  three  specimens;  No.  104963,  two;  these  are  rather 
globose,  and  coarsely  sculptured;  of  122856,  there  are  five  examples, 
all  in  good  condition. 

It  is  apparently  an  intercised  aspect  of  this  ventricose  variety  (i.  e.. 
Reeve's  tyi)e  of  mix)  that  has  received  the  names  of  asperatus  from 
AlberSy  and  incrassatus  from  Pfeiflfer  (Mus.  No.  23277).  Beibisch 
gives  a  fignre  of  Pfeiflfer's  species  in  plate  1,  4a,  and  adds  a  varietal 
name  to  the  same  of  sulcatus,  figs.  42»  and  4o;  while  his  figure  4d  is 
given  as  incrassatus  \B>T\ety=:mici/ormis  Petit,  which  is  probably  cor- 
rect. Beibisch's  figure  3,  pi.  1,  of  asperatus  Albers,  indicates  the  pro- 
priety of  its  connection  with  the  above. 

«    •    •    •    • 

B.  nuz,  elongated  variety. 

Charles  Island;  several  examples  (Mus.  Nos.  118573,  122855,  and 
23277). 

This  is  an  elongated  form  of  nux^  sometimes  strongly  longitudinally 
ribbed,  and  probably  includes  verrucosus  Pfr.,  as  a  variety.  Nos. 
118573,  two  examples,  point  toward  B.  rugulosus.  Some  forty  or  fifty 
Examples  in  addition  to  the  foregoing  numbers,  are  in  the  National 
collection. 

*     #    •    •    •    « 

B.  nux,  variety  with  distorted  mouth. 

Charles  Island;  several  (Mus.  No.  118571).  Parietal  callus  pro- 
duced, forming  a  continuous  peristome.    Columella  distorted pt^  twisted. 
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The  peculiar  development  of  callus,  and  distorted  aperture  caused 
thereby,  are  probably  due  to  the  deposition  of  shelly  matter,  limey 
mucus  or  lymph,  at  the  time  of  hibernation,  when  the  animal  has  at- 
tached itself  to  the  twig  or  stalk  of  the  plant  which  is  to  be  its  resting 
place  for  its  season  of  inactivity.    The  stalk  or  twig,  being  round  or 
roundish,  and  the  mouth  of  the  shell  or  aperture  not  fitting  closely  to 
the  inequalities  of  the  surface,  in  order  to  exclude  the  air,  a  deposit  is 
made,  and  a  filUng  in  of  the  chinks  or  closing  of  the  gaps  ensues,  and 
perfect  adhesion  is  secured  as  well  as  complete  exclusion  of  the  atmos- 
phere.   Where,  in  other  instances,  the  peculiarity  referred  to  is  less  con- 
spicuous, the  adhesion  during  hibernation  has  been  to  some  object  of  a 
different  shape,  as  perhaps,  to  the  surface  of  a  stalk  of  larger  proportions, 
where  the  exact- spot  of  adhesion  was  more  nearly  in  plane  with  the 
aperture;  in  such  a  case  the  gap  or  discrepancy  between  the  edge  of 
the  aperture  and  the  surface  adhered  to,  would  require  but  a  slight 
deposit  in  order  to  close  it  or,  in  other  words,  the  character  of  the  surface 
of  the  object  to  which  the  individual  adheres  at  the  time  of  hibernation, 
practically  molds  and  shapes  the  peristome  or  edge  of  the  aperture, 
the  callus  conforming  to  the  inequalities  of  the  surface. 


B.  nujc,  variety  with  crenulated  sntare. 

Charles  Island;  one  example  (Mus.  ]^o.  122002). 

The  crenulation  of  the  suture,  attributable  to  the  batting  ap  of  the 
incremental  lines'  against  the  base  of  the  preceding  whorl,  during  the 
process  of  growth,  a  not  uncommon  character,  and  an  exceedingly  con- 
spicuous feature  in  many  of  the  South  American  Bulimi  of  the  west 
coast. 

B.  nux,  variety  with  sntnral  nodes. 

Chatham  Island;  one  example  (Mus.  No.  122003). 

This  form  properly  follows  the  preceding;  it  has  a  slightly  crenulated 
suture  in  the  specimen  before  me;  and,  as  well  as  others  that  I  have 
seen,  is  dark  colored  and  has  a  sutural  girdle  of  more  or  less  conspic- 
uous equidistant  nodes.  These  sculptural  characters  occur  doubtless 
quite  independent  of  coloration.  B.  7iuciformis  Petit,  is  referable  to 
this  variety. 


B.  nuz,  varieties  intermediate. 

I  also  include  in  the  general  synonymy  of  mucy  nueula  Ffr.j  invalidwt 
Eeib.,  and  venustiis  Reib;  the  latter  is  apparently  a  dwarfed  form. 
These  species  of  Reibisch's  are  numbered  in  pi.  i,  figs.  6  and  7.  His 
Wolfi  is  from  Indefatigable  Island,  ui)on  which  B.  nux  has  not  yet 
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been  detected,  else  I  should  regard  that  also  as  au  aspect  of  ntuc,  he- 
longing  to  the  variety  represented  in  the  National  collection  by  No. 
118571.  Of  the  protean  ntwp,  it  will  be  noticed  upon  the  examination 
of  Reibisch's  list  that  be  had  only  a  few  imperfect  examples.  Of 
what  value  to  the  student  is  such  limited  material? 

24.  BulimulUB  Jacobi  Sby. 

Chatham  Island;  several  examples;  (Mus.  No.  122005).  Sowerby 
figures  (Conch.  111.  45,)  both  banded  and  bandless  specimens.  The 
above  number  includes  shells  that  are  obscurely  banded  (No.  122117 
of  the  Museum  series),  and  others  that  are  distinctly  banded.  See 
previous  comments  (under  No.  23)  on  Reeve's  figure  of  Jacobi. 

m 

25.  BulimuluB  ruguloBus  Sby.,  not  ruguloBUB  Rve. 

Charles  Island;  abundant  (Mus.  Nos.  122000, 122001). 

This  form  is  apparently  nearly  as  numerous  as  nttx.  Reibisch  refers 
it  to  Chatham  and  does  not  credit  it  to  Charles  Island.  On  the  former 
he  says  "  it  is  common  on  bushes,  on  the  cliffs  and  under  stones,  at  an 
elevation  of  from  300  to  600  feet ;  this  is  the  prevailing  form  on  Chatham, 
the  same  as  nux  is  on  Charles." 

Ancey*  has  named  two  varieties  of  rugulosusj  namely  infvscata  and 
planospiraj  both  from  Chatham  Island  examples. 

In  one  example  (No.  122001)  we  have  an  approach  to  sculpturatm 
Pfr. 

26.  BulimuliXB  eachariferuB  Sby.,  non  Reeve. 

Chatham  Island,  several  examples  (Mus.  No.  422006). 

It  was  on  this  island  that  Darwin  collected  his  specimens;  the  Petrel- 
Gookson  examples  were  detected  on  Charles  Island.  Of  these,  Mr.  E. 
A.  Smith  says :  "  The  Charles  Island  shells  are  considerably  larger  than 
those  from  the  above  locality  [Chatham  Island],  and  also  coarser  in 
sculpture,  some  of  them  displaying  spiral  grauose  or  rugose  striation, 
as  in  B.  rugulosm  Sby.,  from  the  same  islands,  and,  indeed,  they  appear 
to  be  an  intermediate  variety  or  connecting  link  between  the  two 
species,  both  as  regards  size  and  sculpture." 

Ancey  t  has  named  two  varietal  aspects  of  the  foregoing,  Mzonalis 
and  subconoidalis. 

27.  BulimuluB  (PleuropyrgUB)  chemnitzioideB  Forbes. 

Chatham  Island  (Mus.  No.  122004). 

Several  examples  of  this  interesting  form,  upon  which  Von  Martens  |: 
based  his  genus  Pleuropyrgtis^  were  detected  at  Chatham  Island.  It 
was  here  that  Forbes's  type  was  obtained ;  it  is  the  only  species  in 

•Bun.  Soc.  Malac.  France.    JuiUet,  1887,  pp.  293-299. 

tid. 
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Von  Martens'  genus  thus  far  described.  The  National  collection 
contains,  in  addition  to  the  above,  two  examples  (Nos.  122014  and 
102549),  collected  by  Dr.  Habel  several  years  ago,  presumably  at  this 
island,  though  not  definitely  stated.  Reibiscb  reports  it  from  Chatham 
only,  in  the  Wolf  collection;  three  examples,  abundant  on  rocks  and 
under  stones,  with  Bui,  rugtilosus  at  an  elevation  of  from  300  to  600 
feet.  This  species  is  ''27"  of  the  Reibiscb- Wolf  list.  His  "28''  B. 
(Pleuropyrgus)  lima,  described  from  two  examples,  one  of  these  possibly 
a  junior,  is  probably  identical  with  cheinnitzioides, 

28.  BulimuluB  (Pleuropyrgus)  Habeli  Steams. 

Plate  LI,  figure  1. 

Nautilus,  January,  1892,  DaU.*    Also  described  by  the  author  in  the  Nantilns, 
December,  1892. 
=  B.  (Pleuropyrgus)  ierebra  Keihisch.t 

Chatham  Island  (Mus.  Ko.  122119). 

Two  specimens  were  collected  at  this  island  April  4,  1888.  The 
National  collection  contains  two  other  examples  (No.  122015),  detected 
by  Dr.  Simeon  llabe^l,  at  some  one  of  the  islands,  several  years  ago, 
presumably  at  Chatham,  which  is  the  only  island  of  the  group  where 
the  Pyrgus  type  of  bulimoids  has  been  found.  The  Albatross  shells  are 
in  perfect  condition,  the  Habel  specimens  somewhat  rubbed.  One  of 
the  latter  is  of  a  pale,  dull,  reddish  tint  throughout  the  greater  part  of 
the  shell,  lighter  on  the  upper  part  of  the  whorls  following  the  suture, 
with  a  narrow  whitish  band  on  the  basal  whorl,  and  the  columella  white 
or  whitish.  The  other  of  the  Habel  examples  is  white  throughout; 
the  lower  three  or  four  whorls  preceding  the  basal,  are  rather  faintly 
banded  with  pale  ferruginous  red,  which  alternate  with  whitish  bands 
above  and  below  on  the  basal  whorl.  The  Habel  specimens  being 
somewhat  rubbed,  the  ribbing  is  less  conspicuous  than  in  the  Albatross 
examples,  and  the  whitish  surface  glazing  of  the  Albatross  specimens 
obscures  to  a  considerable  degree  the  color  beneath,  as  seen  in  Dr. 
Habel's  shells.  A  fuller  description  than  that  given  by  Mr.  DaU  was 
published  by  me  in  The  Nautilus,  December,,  1892,  together  with  pre- 
liminary diagnoses  of  other  species  from  the  Galapagos  and  elsewhere. 
The  i)ortion  relating  to  the  above  is  here  repeated :  "  Shell  slender, 
elongated,  thin,  smooth,  and  shiny,  slightly  umbilicated,  with  thirteen 
to  fourteen  gradually  increasing  whorls;  whorls  slightly  convex  and 
longitudinally  obtusely  plicated;  suture  distinct;  aperture  ovate  and 
slightly  reriectcd  at  the  base  of  the  columella.  Color  ashen  white, 
slightly  rufous,  with  hints  of  a  narrow  reddish  band  beneath  the  sur- 
face glaze. 

^'Dimensions  (of  largest  example) :  Long.  17.5,  diameter,  3.5  millime- 
ters. 


•  '*  On  some  types  new  to  the  fauna  of  the  Galapagos  Islands,'*  by  W.  H.  Dall. 
f  Die  Concholiogische  Fauna  der  Galapagos-Inseln,  von  Paul  Reibisch,  Ges.  Isis  in 
Dresden,  1892.    Abh.  3,  20  pp.,  2  plates. 
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"  This  form  is  much  more  slender  than  P.  cliemnitzioides  Fbs.,  which  is 
well  represented  by  the  figs,  6a,  6ft,  PI.  ix,  Proc.  Zool.  Soc.  London, 
1850.  Aside  from  the  diflferences  in  color  and  sculpture,  the  surface  of 
Forbes's  species  is  dull  in  fresh,  unrubbed,  perfect  specimens;  theribi^ 
in  the  latter  species  are  comparatively  sharp,  threadlike,  regular,  and 
somewhat  distant,  the  interspaces  being  perceptibly  wider  than  the 
ribs  are  thick." 

Again  borrowing  from  Reibisch,  it  is  seen  that  the  foregoing  occurs 
at  an  elevation  of  from  900  to  2,000  feet  in  the  wooded  region,  on  mossy 
rocks  and  under  stones,  and  he  quotes  Wolfs  notes,  and  says  that  it 
is  abundant,  though  it  appears  that  Reibisch  had  only  four  examples, 
of  which  hardly  one  was  well  preserved. 

The  various  species  made  by  Reibisch  are  based,  it-would  seem,  upon 
a  very  uncertain  foundation,  the  number  of  individuals,  in  most  cases 
being  altogether  too  limited,  the  extraordinary  variability  of  the  Gala- 
pagos land  shells  being  considered,  and  the  few  examples  upon  which 
in  nearly  every  instance  his  diagnoses  rest,  were  generally  in  poor  con- 
dition. 

Family  SUCCmiD.E. 

Genus  StJCCINEA  Drapariiaud. 
29.  Succinea  Bettii  Smith,  var.  =  S.  Wolfi  Reib.,  var. 
Chatham.  Island,  one  example  (Mus.  No.  122133). 
This  shell  is  a  narrow,  delicate  variety  of  the  species  described  by 
Mr.  Smith,  whose  specimens  were  from  Charles  Island  (Petrel-Cookson 
collection).    This  solitary  Albatross  example  agrees  with  Reibisch's 
Fig.  126  in  PI.  ii  of  his  paper. 

Family  ONCIIIDIID^E. 

Genus  ONCHIDIUM  Cuvier. 

30.  Onchidium   Lesliei  StearuH. 

PrelimiDary  description  in  "The  Nautilus,"  December,  1892. 

Plate  LI,  figures  2, 3. 

Between  tide  marks,  living. 

Charles  Isliind,  April  8,  one  example  (Mus.  No.  122519);  Albemarle 
Island,  April  10,  1888,  two  specimens  (Mus.  Ko.  122520). 

Form  rounded  ovate,  nearly  as  broad  as  long.  Dorsum  coriaceous, 
nearly  black,  shiny,  closely  irregularly  reticulated  with  finely  incised 
lineation,  and  otherwise  characterized  by  somewhat  distant,  rather 
flatly  rounded  papillae.  Under  side  dingy,  yellowish  white;  margm  of 
mantle  wide,  nearly  smooth ;  edge  of  same  simple.  Anal  opening  pos- 
terior near  edge  of  mantle  and  somewhat  produced.  Respiratory 
orifice  smaller,  in  median  line  with  and  in  front  of  anus.  Sexiuxl  ori- 
fice anterior,  on  the  right  side  under  the  edge  of  the  large  oral  h(K)d  or 
collar.    Labial  palpi  thin,  largely  expanded.    Dimensions  ^X'^^'iffth,  37.5; 
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breadth,  31.6  millimeters.    These  proportions  vary  slightly  in  different 
individuals. 

Genus  ONCHIDELLA  Gray. 

31.  OnchideUa  Steindaclmeri  Semper. 

Plate  u,  figures  4,  5. 

Living  examples,  between  tide  marks. 

Charles  Island,  April  8,  six  specimens  (Mus.  No.  122518);  Albemarle 
Island,  April  10,  1888,  one  example  (Mus.  No.  122517). 

A  well-marked  species;  edge  of  mantle  prettily  fringed  on  the  under 
side  with  rather  regularly  placed  trifoliate  processes.  Dorsum  entirely 
covered  with  closely  set,  rounded,  granular  papillae,  which  also  cover 
the  surface  of  the  wide  mantle  margin  beneath,  up  to  the  edge  of  the 
creeping  disk.  Color  dark  grayish  or  smoky  black  above;  dingy 
wldtish  on  the  under  side.  Anal  orifice  posterior,  central  just  behind 
the  end  of  the  creeping  disk?  Respiratory  orifice  on  the  right  side 
near  the  vent.  Sexual  orifice  anterior  near  the  tentacle  or  oral  append- 
age, under  the  edge,  on  the  right  side.  Length  about  20,  breadth 
about  17  millimeters.  These  proportions  vary  somewhat  in  different 
specimens.  Some  allowance  must  be  made  for  the  contraction  caused 
by  the  alcohol  in  both  the  above  and  0.  Leslieu 

Family  SIPHONARIID^. 

Genus  SIPHONARIA  Sby. 
Subgenus  WnUAMIA  Monterosato. 

32.  Siphonaiia  (Williamia)  peltoidea  Dall. 

Beach  shells. 

Hood  Island,  two  examples  in  fair  condition  (Mus.  No.  102365); 
previously  detected  in  the  Galapagos  by  Dr.  Habel  (Mus.  No.  60416), 
at  which  of  the  islands  not  stated.  Dall*  gives  the  range  of  its  distri- 
bution northerly  as  Monterey;  it  has  since  been  detected  near  Cres- 
cent City,  Gal.,  which  adds  about  370  miles  to  its  northerly  range. 

Family  GONID^. 

Genus  CONX78  Llnn6. 

33.  ConuB  brunneus  (Gray)  Wood. 
-|-  C.  diademua  Sby. 
+  C.  tiaratus  Bred. 

i^umerous;  beach  shells. 

Hood,  Indefatigable,  and  James  islands  each  furnished  many  examples 
of  the  typical  form  of  brunneus. 

An  exceedingly  variable  species  in  size,  color,  and  sculpture. 

The  uniformly  brown-colored  specimens  =  C.  diademwt  Sby.  The 
sharply    sculptured   and    generally  dark-colored   individuals  (Sow., 

*Am.  Jour.  Conch.,  Vol.  vi,  1870. 
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Goucb.,  111.,  fig.  10)  are  the  tiaratus  Brod.  described  by  the  author  from 
Galapagos  examples.  Pale-colored  specimens  with  a  facies  iDtermedi- 
ate  with  these  have  been  credited  to  the  Indo-Pacific  species  mUiariSj 
or  rather  this  last  has  been  credited  to  the  Galapagos  Islands  through 
the  general  and  often  quite  close  resemblance  of  individuals  from  these 
widely  separated  regions.  The  variety  of  brunneus  resembling  miliaris 
was  obtained  at  both  Hood  and  Duncan  islands.  Another  Indo- 
Pacific  cone,  C.  7ninimm  auct.,  has  been  wrongly  referred  to  these 
islands,  the  exceeding  variableness  of  C.  brunneus  and  the  erroneous 
determinations  of  authors  having  brought  about  this  coniusion.  Thus 
Beeve  says,  in  his  Monograph  of  the  cones,  ^Hhere  can  be  no  doubt  of 
Mr.  Broderip's  C.  tiaratus  being  a  variety  of  minimus;  they  exhibit  too 
many  characters  in  common  to  allow  of  their  being  separated."  Cum- 
ing collected  the  Broderip  form  at  the  <^  Galapagos  Islands,  found  in 
pools  on  the  sands."  Subsequently  at  the  end  of  his  Monograph,  Beeve 
changed  his  mind  and  admitted  Broderip's  tiaratus  as  valid,  but  failed  to 
observe  its  relationship  to  brunneus,  Tryon  also  fell  into  the  error  of 
including  tiaratus  in  the  synonymy  of  miliaris,  and  in  this  way  crediting 
the  latter  to  the  Galapagos  Islands.  Beeve  also  (Monograph  of  the 
Cones,  PI.  XLi)  adds  to  the  confusion  by  fig.  224,  "  C  varius  B.,  Gala- 
pagos Cuming,"  which  figure  simply  presents  a  variety  of  brunneus  and 
corresponds  to  two  examples  collected  by  Dr.  Jones  at  Manta,  Ecuador. 
Cuming  found  this  shell  in  clefts  of  the  rocks  at  low  water.  It  has 
been  monographed  with  varius^  an  Indo-Pacific  species,  as  ^^pulchellus 
Shy.,  non-SwaiuBon,  and  interruptus  Wood." 

A  common  aspect  of  C.  brunneus  is  of  a  uniform  sienna-yellow  with 
a  faint  median  band  and  purplish  at  the  base  of  the  columella.  The 
sculpture,  as  before  intimated,  varies  considerably  in  sharpness,  and 
this  applies  as  well  to  the  granules  on  the  main  whorl  as  to  the  coro- 
nation of  the  spire. 

The  importance  and  advantage  of  a  large  series  of  a  species  such  as 
that  of  O.  brunneus  in  the  national  collection  are  obvious  when  ques- 
tions of  identity  and  distribution  are  involved,  as  in  the  foregoing 
iustance. 

The  synonymy  also  through  error  includes,  as  my  remarks  show, 
mUiiitriSj  minimus,  and  varius  B.,  all  Indo-Pacific  forms.  While  many 
forms  of  a  decided  Indo-Pacific  character  do  occur  on  the  west  coast  of 
North  America,  I  have  as  yet  failed  to  detect  a  single  Galapagos  spe- 
cies that  does  not  exhibit  as  close  or  closer  relationship  to  character- 
istic West  American  mainland  forms. 

34.  ConuB  luoiduB  Mawe. 
=C.  reiiculntus  Sby. 
Not  common;  beach. 
Hood  and  James  islands. 
Dr.  Jones  collected  one  example  at  Chatham  Island. 

Proc.  K  M.  93 25  T ooalp 
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35.  ConuB  pyxifomiia  Rve. 

A  single  example  (Mus.  No.  102342). 
Hood  Island. 

36.  Conusnuz  Brod. 

Beach  shells. 

Hood  (102345)  and  James  islands  (102271). 

Exceedingly  close  to  the  ludo-Pacific  species  Ceylanensis  Hwass., 
which  latter  includes  according  to  Tryon  the  synonyms  ptutilltts  Goald, 
acutus  Sow.,  pmillus  (Ghemn.)  auct.,  tenuiaulcatv^s  Sow.,  spomalU 
Ghemn.,  nanus  Brod.,  to  all  of  which,  excepting  Gould's,  Tryon  gives  a 
varietal  position.  Tryon  includes  the  west  coast  shell  in  the  synonymy 
of  CeylonensiSj  but  whatever  may  be  the  opinion  of  others  on  this  point 
Broderip's  name  may  conveniently  bo  retained  for  the  West  American 
shell.    Found  at  Ghatham  Island  by  Dr.  Jones. 

37.    ConuB  gladiator  Brod. 

One  example,  beach,  (102273.) 

James  Island. 

Mr.  Tryon  comments  on  the  closeness  of  this  form  to  bru7ineu$.  I 
have  at  various  times  possessed  and  handled  a  large  number  of  speci- 
mens, but  have  never  been  impressed  by  any  such  resemblance. 

38.    ConuB  FerguBoni.  Sow. 

Several  specimens,  beach. 

James  Island  (No.  102270);  Indefatigable  Island  No.  102450). 

This  rare  species  seems  to  have  its  home  in  the  Galapagos  islands. 
The  original  example,  5|  inches  in  length,  was  said  to  have  been  col- 
lected at  Panama.  Some  seven  or  eight  specimens  were  obtained  by  the 
Albatross,  four  of  them  at  Indefatigable  Island.  The  largest  of  these 
was  4g  and  the  smallest  2  J  inches  long.  One  of  them  was  quite  firesh, 
with  epidermis  intact.  Notwithstanding  its  large  size,  it  is  quite  un- 
attractive, being  a  coarse  white  species  without  the  slightest  ornamen- 
tation. 

The  Galapagos  islands,  or  rather  certain  of  them,  appear  to  be  the 
specific  center  of  a  few  marine  forms,  and  a  few  other  species  here  at- 
tain, in  the  matter  of  size  and  solidity,  a  remarkable  development. 
Among  the  Gcmes  C.  Fergusoni,  exceedingly  rare  on  the  mainland  and 
so  seldom  met  with  in  collections,  is  not  infrequent  on  James  and  In- 
defatigable islands;  so  with  Conuspurpurascens  and  the  variety  of  the 
same  known  as  C.  regaliUituSj  which  are  found  at  several  of  the  islands. 
The  interesting  and  variable  C.  hrunneus^  with  its  characteristic  yet  ex- 
treme varieties,  has  its  metropolis  in  the  Galapagos  group.  So  also 
with  Murex  (Phyllonotus)  princepsj  Purpura  melOj  P.planospira^  P.  patu- 
la  and  its  close  relative  P.  columellaris.  Cassis  tenuis  here  attains  a 
vigorous  growth  and  frequently  an  extraordinary  size  and  solidity; 
Cyprcea  nigropunctata  is  common,  elsewhere  exceedingly  rare,  and  90 
with  many  other  less  conspicuous  forms,  C^ooolp 
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39.  Conua  purpurascena  Brod. 
-fC  regalitatus  Sow. 

Common ;  principally  worn  beach  shells. 

Hood,  James,  Indefatigable,  and  Charles  islands. 

Tryon,  following  previous  writers,  assigns  to  regalitatus  a  varietal 
position,  but  examples  that  are  intermediate  in  coloration  are  exceed- 
ingly numerous.  Hence  no  doubt  the  following  synonymy  which  in- 
cludes C  neglectus  A.- Ad.,  based  upon  a  young  example;  C.  Itizonicns 
Sow,  non  Hwass.,  and  (7.  comptus  Gould;  and  perhaps  (7.  achatinus 
Mke.,  non.  Chemn,  as  the  variety  regalitatus.  From  James  and  Hood 
islands  the  examples  are  numerous  and  principally  of  the  typical  pur- 
purascens  coloration,  etc.  (Nos.  102276  and  192240);  specimens  of  the 
regalitatus  var.  (No.  102277)  were  obtained  at  James  Island.  One  of 
each  from  Indefatigable  (Nos.  102460  and  102461);  and  one  beach  shell 
of  the  varietal  form,  from  Charles  Island  (102312).  Tryon  gives  the 
distribution  as  extending  from  Panama  to  Mazatlan,  but  my  paper  on 
Dr.  Jones'  shells  carries  the  species  as  far  south  as  Fayta  in  Peru,  and 
unpublished  notes  on  a  large  collection  made  several  years  ago  by  Mr. 
W.  J.  Fisher  adds  considerably  to  its  northerly  range  in  the  Gulf  of 
California  region,  namely,  at  San  Josef  Island,  Port  Escondido,  Los 
Animas  Bay,  Angeles  Bay,  as  well  as  the  group  of  islands  known  as 
Tres  Marias. 

Family  'PLEUEOTOMID.E. 

Genua  MANOILIA  Risso. 
Snbgenas  CTTHABA  Schumacher. 

40.  Cythara  denBistriata  Cpr. 

Two  examples  (No.  122125). 
Chatham  Island. 

Snbgeuus  DAFHHELLA  Hinds. 

41.  DaphneUa  sp. 

A  single  beac/h-wom  example  from  Indefatigable  Island,  too  much 
rubbed  to  admit  of  determination.  Hinds  described  D.  casta  from  the 
west  coast  of  America;  it  may  belong  to  that  species. 

Family  OLIVID^. 

Genns  OLIVELLA  Swainson. 

42.  OliveUa  f  graoUis  Gray. 

One  beach  si)cciraen  ^Mus.  122120). 
Chatham  Island. 

The  worn  condition  of  this  solitary  example  makes  the  foregoing  de- 
termination somewhat  doubtful. 
The  Olives,  so  common  on  the  mainland  and  in  the  Gulf  erf  Califor- 
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nia,  seem  to  be  of  rare  occurrence  in  the  Galapagos  Islands.  Carpen- 
ter reports  only  one,  kaleontinaj  in  his  Beeve  list.  Dr.  Jones  de- 
tected 0.  peruviana^  one  example,  and  the  Albatross  collectors  were 
the  first  to  coHect  an  Olivella. 

Family  MARGINELLID^. 

Subgenus  PERSICXJLA  Schumacher. 

43.  MargineUa  (Persicula)  imbricata  Hinds. 

One  example  beach;  (Mus.  Ko.  117969). 
Indefatigable  Island. 

A  single  specimen,  considerably  rubbed,  but  agreeing  in  form  with 
the  perfect  examples  in  the  National  collection. 

44.  MargineUa  (Persicula)  phrygla  Cpr. 

One  specimen,  beach;  (Mus.  No.  117968). 

Indefatigable  Island. 

The  characteristic  markings  of  this  species  are  sufficiently  distinct 
in  the  solitary  specimen  collected  to  make  the  above  determination 
satisfactory.  The  National  Museum  has  another  example  from  the 
Galapagos  (No.  56077),  the  particular  island  not  specified,  probably  col- 
lected by  Dr.  Habel. 

Family  MITEID^E. 

Genus  MITKA  Lamarck. 
45.  Mitra  effusa  Swains. 

One  fresh,  perfect  specimen  (Mus.  No.  102391). 

James  Island. 

The  distribution  heretofore  given  as  ^^Guacomayo,  Central  America, 
Galapagos  Islands,"  must  be  extended  northerly  to  the  Gulf  of  Crii- 
fomia.  Fisher  collected  it  in  Mulege  Bay,  and  several  years  ago  the 
late  Dr.  W.  M.  Gabb  detected  it  somewhere  along  the  Gulf  coast  of 
Lower  California.  • 

Genus  STRIGATELLA  Swainson. 
46.  StrigateUa  tristU  Brod. 

Beach  shells  not  uncommon. 

Hood,  Duncan,  and  James  islands. 

Several  examples  from  Hood  (No.  102381),  one  shell  firom  James 
Island,  and  a  fresh  specimen  from  Duncan  Island  (Mus.  No.  102315). 
The  occurrence  of  this  species  in  the  Galapagos  group  is  corroborated 
by  Dr.  HabePs  specimens  (Mus,  Nos.  56133,  56337),  as  well  as  by  other 
collectors.  Tryon,  following  Carpenter,  gives  the  northerly  distribu- 
tion as  Mazatlan^  but  it  is  found  at  other  and  more  northerly  localities 
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in  the  Gulf  of  California,  etc.,  where  Fisher  collected  it  in  Mulege  and 
also  in  Los  Animas  bays  on  the  easterly  shore  of  Lower  California  re- 
spectively, about  200  to  325  miles  farther  to  the  north. 

Family  FASCIOLARIIDiE. 

Genus  FASCIOLARIA  Lamarck. 
47.  Faaciolaria  princeps  Sow. 

Broken  shell  and  fragments. 
James  and  Indefatigable  islands. 

Cuming  collected  this  si^ecies  on  the  coast  of  Peru,  the  most  south- 
erly point  reported;  not  before  detected  at  the  Galapagos  Islands. 

Genus  LATIRUS  Montfort. 

48.  Latirua  ▼aricoana  Rve. 
Beach  specimen. 
James  Island. 

49.  Latirua  tnbercnlatua  Sby. 

Common  on  the  beaches. 

Hood  Island  (1);  James  Island  (3);  Indefatigable  (3);  Duncan  Is- 
land, numerous  fresh  examples  (Mas.  No.  102314). 

Family  BUCCINID^E. 

Genus  PI8ANIA  Bivona. 

SubgenaH  TKITOHIDBA  Swainson. 

50.  Tritonldea  aangninolenta  Duclos. 
=  r.  hcemasioma  Gray. 
Beach  shells,  in  various  conditions. 

Hood  Island,  not  uncommon  (Mus.  No.  102379);  James  Island,  fre- 
quent, two  fresh  specimens;  Duncan  Island,  one  beach  shell;  Charles 
and  Indefatigable  islands,  beach  shells  and  fragments.  The  inclusion 
of  Janeliiy  Val.,*  in  the  synonomy  of  hcemastania  by  Carpenter  and 
others  is  an  error,  as  Janelii  is  a  markedly  different  form. 

Genas  BNOIKA  Gray. 

51.  Bngina  carbonaria  Reeve. 

Beach  shells,  in  various  conditions. 

Hood  Islands,  numerous  (Mus.  No.  102363);  James  and  Duncan 
islands  (Mus.  No.  102319),  one  each. 

52.  Bngina  carbonaria  Reeve.,  var.  =  croooatoma  Reeve. -f  forticoatata  Reeve. 

Beach  shells. 

Hood   Island  (Mus.  No.  1023C4).    Tryon  in<*luded  crocostoma  and 

fartieoiiaiaj  both  of  Keeve,  in  the  synonomy  of  carbonaria,  and  I  am  in- 

•  Buednum  Janelii  Val.,  Voy.  Venus,  Moll.,  1846.  ed  byCjOOoTc 
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clined  to  think  he  was  right.  U.  crocosioma^  as  I  see  it^  is  a  yellow- 
mouthed  variety  of  carbonaria.  The  typical  carbonaria  has  a  bluish- 
white  mouth. 

Family  NASSID^. 

Genus  NASSA  Lamarck. 
53.  Nassa  nodicincta  A.  AdaDis. 

Beach  shells. 

Indefatigable  Island  (Mus.  No.  122113);  Chatham  Island  (No. 
122111;  one  at  each  place.  This  is  rather  a  rare  form.  Previously 
reported  from  the  Galapagos  by  Cuming.  Not  figured  in  Tryon's 
Monograph  or  elsewhere,  so  far  us  I  have  been  able  to  learn. 

Family  COLUMBELLIDJE. 

Genus  COLUMBELLA  Lamarck. 

54.  ColumbeUa  castanea  Sow. 

Beach  shells,  in  good  condition. 

Hood  Island,  four  si)ecimens  (Mus.  No.  102374). 

55.  ColumbeUa  Paytensia  Lessou. 
=  C,  epurca  Sow. 

Beach  specimens. 

Hood  Island  (Mus.  No!  102373);  Indefatigable  Island  (Mus.  No. 
102468).  The  example  from  Hood  is  hardly  characteristic,  yet  it  is 
nesLTer  pdyte7i8i8  than  to  castanea.  Abundant  at  Payta  (Jones's  collec- 
tion). 

56.  ColumbeUa  haemastoma  Sby. 

Not  uncommon,  beaches. 

James  Island,  five.  Hood,  common.  Indefatigable,  two  specimens, 
one  fresh  (Mus.  Nos.  102460,  102372).  Occurs  also  on  the  coast  of 
Ecuador  and  in  the  Gulf  of  California. 

57.  ColumbeUa  faacata  Sby. 

Beach  shells;  many  fresh  and  in  good  condition. 

Indefatigable  and  Hood  islands,  common  (Mus.  Nos.  102467, 
102371);  Chatham,  one  example  (No.  122118);  and  James  Island,  two 
fresh  specimens.  Dr.  Jones  collected  this  species  at  Payta,  Peru,  and 
at  Manta,  Ecuador.    Common  in  the  Gulf  of  California. 

SnbgenuH  NITIDELLA  Swaiuson. 

58.  NitideUa  inoerta  Stearns. 

Plate  LI,  figure  6. 
(Preliminary  description  in  "The  Nautilus,"  December,  1892.) 

One  example,  beach,  dead;  one  perfect. 

Indefatigable  Island  (Mus.  No.  122012).  Also  (island  not  stated) 
Habel  collection  (Mus.  No.  122013). 
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Shell  small,  rather  solid,  acutely  ovate,  spire  elevated,  pointed,  whorls 
six  to  seven,  moderately  convex,  with  inconspicuous  revolving  grooves, 
more  distinct  on  the  lower  part  of  the  body  whorl;  upper  whorls  del- 
icately sculptured  with  close- set,  rounded,  longitudinal  ribs.  Apex 
obtuse.  Aperture  nearly  half  the  length  of  the  shell.  Outer  lip 
somewhat  thickened,  with  five  to  seven  denticles  on  the  inner  side. 
Columella,  with  a  single  rather  prominent  plait  or  tubercle,  just  below 
the  middle.  Surface  colored  by  five  to  six  brownish  red  bands,  alter- 
nating with  as  many  white  ones,  on  the  body  whorl. 

Dimensions:  Length,  6.02;  length  of  aperture,  3;  breadth,  2.75  mil- 
limeters. 

The  above  description  is  based  on  a  single  fresh  perfect  specimen 
in  the  Habel  lot  (122013) ;  the  others  are  so  much  rubbed  as  to  be  of 
little  diagnostic  value.  All  show  the  tubercle  on  the  columella.  ^It  is 
not  unlikely  that  in  a  number  of  fresh  specimens  considerable  color 
variation  would  be  exhibited.  The  specimen  described  is  beautifully 
and  conspicuously  banded  or  striped.  The  above  is  nearer  to  Carpen- 
ter's Nitidella  millepunetata  than  to  any  other  west  coast  form  with 
whichr  I  am  familiar.  In  comparison  with  the  most  perfect  adult  of  the 
latter,  from  Cape  St.  Lucas  (Mus..No.  4147),  certain  similarities  and 
difterences  are  perceptible.  The  interior  crenulation  of  the  outer  lip, 
the  longitudinal  plication  of  the  upper  whorls,  and  the  sculpture 
striation  of  the  lower  part  of  the  basal  whorl  are  nearly  or  quite  alike 
in  both.  The  differences  are  seen  in  the  more  elongated  form  of  mille- 
punetata j  the  greater  convexity  of  the  whorls,  the  more  pronounced 
sutural  definition,  and  the  strong  tubercle  on  the  columella.  The  color 
marking  of  millepuTictata  is  indicated  by  the  specific  name,  and  the 
general  tone  of  the  surface  is  yellowish. 

This  may  possibly  be  ^'24  f  sp."  of  Wimmer's  list  from  Bindloe 
Island,  which  he  refers  to  Amycla  and  compares  with  avara  Say.  It  is 
often  not  easy  to  determine  to  which  of  the  groups  of  the  Columbellidce 
some  of  the  forms  should  be  assigned. 

Family  MURICID^. 
Subfamily  Muricin^. 

Genus  MURBX  Liund. 

Sabgenus  PHYLL0K0TU8  Swainsou. 

59.  Murex  (PhyUonotus)  princeps  Brod. 

Beach  shells  in  various  conditions. 
James  and  Charles  islands,  common ;  also  less  numerous  on  Indefat- 
igable Island.    Freauently  of  large  size  and  often  quite  solid  and  heavy. 
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Genas  TROPHON  Montfort. 

60.  Trophon  ?  xanthofltoma  Brod. 

=  T.  Peruvianu8  Leason. 

One  beach  shell,  junior,  in  good  condition.  Hood  Island.  (Mas. 
No.  102351). 

Subfamily  Purpuein^. 

Genus  PURPURA  Bruguiere. 

61.  Purpura  patnla  Linn6. 

Common  on  the  beaches,  etc. 
James,  Indefatigable,  and  Hood  islands.    Several  fresh  specimens 
from  the  first  place  (Mus.  No.  102279),   and  numerous  dead  shells 
ttom  the  other  islands.    Also  at  Chatham  Island,  in  Jones's  collection. 

BMtiMi  PVRPURBLLA  DdL 

62.   Purpura  (PurpureUa)  oolumeUaria,  Lamarck. 

Common  along  the  shores,  etc. 

Hood,  James,  Chatham,  Charles,  Duncan,  and  Indefatigable  islands; 
quite  large  and  heavy  shells  from  the  latter  (Mus.  Nos.  102376, 
102311, 102318, 102282,  and  122113).  From  Hood  one  solid  specimen 
measured  3  inches,  and  the  smallest  adult  only  thirteen-sixteenths  of 
an  inch  in  length.  The  examples  from  James  Island  vary  considera- 
bly in  the  elevation  of  the  spire. 

Seetion  PLANITHAIB  Baylt. 

63.  Purpura  (Planlthaia)  planoapira  Lam. 

Beaches,  abundant  and  frequently  of  large  size. 

Hood,  Indefatigable,  and  James  islands  (Mus.  No.  102377);  quite 
numerous  on  the  two  last  islands,  where  it  oft^en  occurs  with  the 
surface  burrowed  by  some  form  of  Pholad  or  Lithodomwt.  This  species 
appears  to  be  rather  insular  in  its  distribution.  It  is  abundant  and 
fine  at  Socorro  Island,  one  of  the  Revillagigedos  group,  which  is 
situated  in  latitude  18^  35'  north,  and  longitude  111°  west  of  Green- 
wich, distant  firom  Mazatlan  something  over  300  miles,  in  a  south- 
westerly direction,  and  about  240  miles  south  from  Cape  St.  Lucas.  - 
The  Galapagos  examples  are  often  exceedingly  solid  and  heavy. 

Section  THALE88A  H.  ft  A.  Ad. 

64.  Purpura  (Thalesaa)  melo  Duclos. 

Bea(;h  shells,  common. 

James,  Duncan,  Hoods,  and  Indefatigable  islands.  Closely  related 
to  the  Antillean  deUoidea^  and  suggestive  of  a  common  ancestry.  Dr. 
Jones  collected  the  above  at  Chatham  Island. 
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65.  Purpura  (TlialeBsa)  callaoeoais  Gray. 
=  CaraUiapkUa  callaoenM  Auct. 

Fresh  specimens,  beach. 

Charles  Island,  three  examples  (Mas.  Ko.  102313).  In  Tryon's  Man- 
Qal  the  above  is  grouped  with  Coralliopkila.  Common  at  Manta,  coast 
of  Ecuador. 

Genns  MONOCBRA8  Lamarck. 

(=ACANTHINA  F.  de  Waldlieiui). 

66.  Monoo«roa  c^rande  Gray. 

Beach  si)eeimens. 

James  and  Indefatigable  islands;  apparentiy  rare;  the  distribution 
of  this  species  seems  to  be  confined  to  the  Galapagos  group;  the 
national  collection  contains  a  good  example  (No.  60719),  probably 
collected  by  Dr.  Habel;  the  particular  island  not  stated. 

Subfamily  T^nioglossa. 

Family  TKITONIID^. 
Genus  TRITONIUM  CuTier. 

BMtioa  OOLVBKAUA  BokoMMlMr. 

67.  Tritonium  (Colubraria)  Sowerbyi  Reeve. 

The  basal  whorl,  of  what  I  regard  as  the  above  species,  was  obtained 
at  Indefatigable  Island  (Mus.  No.  117976).  Becve  credits  the  above 
(6  fathoms  sandy  mud,  Cuming),  as  well  as  a  related  form  T.  reticulattM 
to  the  Galapagos  group.  The  fragment  before  me  is  in  fair  condition 
so  far  as  color  and  sculpture  go.  While  it  evidently  has  general  rela- 
tions with  T.  testaceus  Morch  {=di8tortus  and  obscuruSj  Tryon  pars.), 
it  is  much  more  finely  sculptured  and  less  rugged  in  its  general  facies 
than  the  latter;  it  also  somewhat  resembles  T.  reticulatus  Blve,, 
{=%ntertexius  Rve.),  but  is  a  more  solid  shell  than  that  species.  Both 
retieulatus  and  testaceus  are  ibund  in  the  Antillean-Caribbean  region. 
As  many  marine  species  are  common  to  the  waters  on  both  sides  of 
Middle  and  South  America,  and  many  of  the  Ti-itons  have  an  exceed- 
ingly wide  geographical  range,  it  would  not  be  especially  remarkable 
if  either  of  the  above  were  detected  on  the  west  side.  Reeve  has 
credited  reeticulatus  to  the  Galapagos,  but  I  am  inclined  to  think  that 
a  small  example  of  Sowerbyi  is  what^hat  authoi^  had  before  him.  The 
sculpture  of  the  fragment  agrees  with  the  description  which  Eeeve  has 
given  as  characterizing  Sowerbyi^  and  though  the  fragment  is  without 
the  general  color  or  markings  of  either  recticulattis  or  Sotcerbyij  in  my 
judgment  it  should  be  assigned  to  the  latter  rather  than  described  as 
new.  In  the  Colubraria  group  of  Tritons  color  is  not  a  constant 
character,  and  many  of  the  species,  to  my  knowledge,  are  colorless  or 
nearly  destitute  of  color  markings. 
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Section  SIMPULUIK  Klein. 
68.  Tritonium  (Simpultim)  olearitim  Linn<S. 

Beach,  fragment. 

Indefatigable  Island.  A  part  only  of  a  specimen,  bat  snfficiently 
large  and  in  good  enough  condition,  so  that  the  determination  was  not 
difficult.  Dr.  Jones  detected  this  species  on  the  coast  of  South  Amer- 
ica, at  Manta,  in  Ecuador;  also  at  Payta,  in  Peru.  The  AWdtross  and 
Jonea  collections  greatly  extend  the  previously  well-known  wide  dis- 
tribution of  this  form.  Its  geographical  range  is  seemingly  world-wide 
within  tropical  and  semitropical  waters. 

FamUy  CASSIDID^. 

Genus  CASSIS  Lamarck. 

Subgenus  CYFBJBCA8SIS  Statchbary. 

69.  CasfiiB  (Cyprsecassis)  tenuis  Gray.  =  C  Massena  Kiener. 

Common  along  the  shores  and  the  beaches. 

James,  Charles,  Hood,  and  Indefatigable  islands.  The  Galapagos 
group,  if  we  may  judge  by  number  of  individuals  and  the  sturdy 
growth  and  size  many  of  them  exhibit,  is  the  metropolis  of  this  fine 
species.  From  Indefatigable  the  largest  specimen  measured  5^  inches 
in  length,  with  three  to  four  conspicuous  rows  of  nodules  on  the  body 
whorl.  An  example  somewhat  larger  from  Hood  Island,  is  about  5J 
inches  long,  and  nearly  as  heavy  as  an  average  individual  of  the  Indo- 
Pacific  Cassis  rufus  of  same  length.  In  Tryon's  monograph  of  the 
Ca^sididcB  this  species  is  credited  to  the  Galapagos  only;  it  occurs 
however  in  the  Gulf  of  California;  the  largest  example  from  the  Gulf 
region  that  I  have  seen  is  much  smaller  and  less  heavy  than  the  max- 
imum specimens  from  the  Galapagos.  A  fine  example  from  the  Gala- 
pagos obtained  by  the  late  J.  A.  McNiel,  measured  nearly  6  inches  in 
length. 

Genus  ONISCIDIA  Swainson. 
70.  Oniacidia  tuberculosa  Rve. 

Common  on  the  beaches. 

James,  Hood,  and  Indefatigable  islands.  An  abundant  species  at 
James  Island  where  forty-six  shells  were  obtained;  less  numerous  at 
Indefatigable  (Mus.  Nos.  102463,  102370).  Dr.  Jones  obtained  it  at 
Chatham  Island. 

Family  CYPE^ID^E. 

Genus  CTPRiEA  Liun6. 

71.  Cypraea  exanthema  Linn.,  var.  ==C.  cervinetta  Kien 

Beaches,  not  uncommon. 

James  and  Indefatigable  islands.  This  form  has  a  wide  distribution, 
from  Payta,  Peru,  in  the  south  to  the  Gulf  of  California  and  La  Paz, 
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Lower  California,  in  the  north.  The  name  cervinetta  Kien,  has  quit-e 
generally  been  applied  to  the  west  coast  shells,  and  it  may  be  well  for 
geographical  reasons  to  so  label  them  or  as  "  C.  exanthema  var.=C..ccr- 
vinetta  Kien.,"  as  above.  They  are  one  of  the  '^  pairs  of  analogues  wh  ich 
inhabit  both  sides  of  the  isthmus,"  of  Darien,  or  Panama,  as  it  is  more 
comtnonly  called.  While  the  individuals  of  the  two  coasts  are  easily 
separable,  there  can  be  no  doubt  as  to  their  ancestry.  C.  cervus,  the 
habitat  of  which  has  been  a  matter  of  doubt,  and  therefore  of  discus- 
sion, is  undoubtedly  au  east  coast  form,  and  may  be  regarded  as  a 
variety  of  exanthema.  It  is  much  more  ventricose  in  proportion  to  its 
length,  and  as  a  rule,  the  spots  are  closer  and  more  numerous  than  in 
exanthema  proper.  I  have  received  first  and  last  a  great  number  of  indi- 
viduals of  var.  cervinetta^  and  have  critically  examined  many  more 
belonging  to  various  persons,  but  have  never  met  with  the  cervus  form 
from  the  west  side.  The  National  Museum  contains  characteristic  ex- 
amples of  cervus  from  Vera  Cruz,  collected  by  Dr.  Strebel,  in  1866. 

Sabgenus  LUPOiriAGray. 
72.  Cypraea  (Luponia)  nigropunctata  Gray. 

Common  on  the  beaches. 

James,  Hood,  and  Indefatigable  islands  (Mus.  No.  102375).  For  the 
most  part  in  poor  condition.  The  Galapagos  Islands  are  apparently 
the  specific  center  or  metropolis  of  this  form.  Dr.  Jones  solitary  exam- 
ple from  Manta,  Ecuador,  confirms  the  previous  somewhat  doubtful 
report  of  its  occurrence  on  the  coast  of  the  mainland. 

73.  Cyprsea  (Luponia)  albuginosa  Mawe. 

Beach  shells. 

James  Island,  one  example.  Previously  credited  to  the  Galapagos 
in  Wimmer's  list. 

,  Genus  TRIVIA  Gray. 

74.  Trivia  Pacifica  Gray. 

Beach  shells. 

Hood  Island,  four  beach  shells  but  fresh  and  in  good  condition 
(Mus.  No.  102362). 

Family  CERITHIOPSID^. 

Genus  CERITHIOP8IS  F.  &  H. 

75.  Cerlthiopaia  neglecta  C.  R.  Adams. 

Beach  shells. 

Indefatigable  Island,  two  examples  (Mus.  No.  122128). 
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Family  CEBITHIID^. 

Genas  CERITHIUM  Bruguiere. 

76.  C^rithiom  maculosum  Kiener. 

-f-  C.  aduitum  Kiener. 
^  C.  uehulosum  Sby. 

Gommou  on  the  beaches. 

Duncan,  James,  and  Indefatigable  islands.  Nomerons  specimeBa, 
some  quite  fresh  and  perfect  were  obtained;  these  include  both;  the 
smoother  form  is  the  C.  adustum  Sby.  var.,  non  Kiener,  the  latter 
author's  figure  and  diagnosis  not  agreeing,  else  the  wrong  number  is 
attached  to  the  figure.  At  Chatham  Island,  Dr.  Jones  collected  sev- 
eral examples. 

Family  MODDLID^. 

Genas  MODULXTS  Gray. 

77.  ModoluB  cerodes,  A.  Ad. 
Beach  shells. 

Hood  Island,  two  beach-worn  specimens  (Mus.  No.  102354).  Not 
heretofore  reported  from  the  Galapagos. 

Family  VERMETID^. 

Genus    VBRMETUS  Morch. 

Subgenus  8XBFIIL0XBI8  Sassi. 

78.  SerpulorbiB  squamigerus  Cpr. 

Beach  shells,  numerous. 

Hood,  James,  and  Indefatigable  islands  (Mus.  No.  102341, 102350, 
117966, 117967).  From  Hood  Island,  one  example  apparently  varie- 
tal (No.  102350),  rather  flattened  with  pinched  sides,  resembling  V. 
(Aletes)  centiquadrus  Val. 

Subgenus  ALKIES  Carpenter. 
79.  Aietea,  species. 

Beach,  fragment. 

Hood  Island,  too  small  and  imperfect  to  waiTant  an  attempt  at  de- 
termination. 

Family  LITTORINID.E. 

Genus  TECTARIUS  Valenciennes. 
80.  Littorina  (Teotariua)  galapagienala  Stearns. 
Plate  u,  figure?. 
Preliminary  description  in  "The  Nautilus/'  December,  1892, 

James  Island;  one  example  fresh  and  in  good  condition  (Mas.  Ko« 
102509). 
Shell  small,  rather  solid,  ovate  conic,  angulated  in  ontline;  five  to 
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six  and  a  half  whorls;  whorls  covered  with  obtusely  roanded  and 
rather  coarse  nodules;  of  these  the  peripheral  series  is  the  strongest 
and  the  next  preceding,  somewhat  less  prominent,  while  the  other 
girdles  of  nodes  are  still  less  conspicuous.  The  peripheral  is  closely 
followed  by  a  parallel  series  just  below,  and  the  base  is  marked  by 
sacceeding  rows  of  less  prominence.  The  aperture  is  rounded-ovate 
and  of  a  dark  chocolate  color;  columella  broad,  somewhat  excavated 
and  produced  below.  Exterior  dull  chocolate-brown  above,  paler  be- 
low, with  still  paler  nodules. 

Altitude,  7.60;  latitude,  5  millimeters.  Comparison  with  the  Antil- 
lean  and  Indo-Pacific  forms  in  the  National  collection  indicates  its 
HOD  identity  with  any  heretofore  described. 

Wimmer^s  list  includes  two  species,  namely  (Hamus)  lemniscatus 
Phil,  and  troehoides  Gray,  the  flrst  of  the  group  reported  a«  occurring 
here.  The  form  herein  described  does  not  agree  with  either  of  the 
species  catalogued  by  Wimmer;  it  is  not  so  acutely  conical  as  troehoides 
Gray,  which  Tryon  includes  in  the  synonymy  of  nodulosus  Gmel.,  and 
the  columeUa  is  broader  and  more  produced  at  the  base  (posteriorly) 
than  in  Umniscata  Phil.,  an  Indo-Pacific  form,  regarded  by  Tryon  as  a 
synonym  of  miliaru.  If  Wimmer's  determination  is  correct,  which  I 
am  rather  inclined  to  question,  then  three  si>ecies  of  Teetarius  are 
found  in  the  Galapagos.  Dr.  Jones  detected  a  single  individual  of 
this  group  at  Manta,  Ecuador,  which  I  have  listed  with  the  Jones 
shells  by  the  name  of  Teetarius  atyphusj  the  first  example  of  this 
genus  from  the  West  coast  of  the  American  continent.  This  is  not 
referable  to  either  of  the  species  catalogued  by  Wimmer  or  to  any 
others  of  the  group,  which  is  largely  represented  in  the  National  col- 
lection. 

Family  KISSOID^. 

Genoa  RIS80  Fr^minville. 

Subgenan  ALVAHIA  Risso. 

81.  Alvania  reticulata  Cpr. 
not  R.  reticulata  Mont., 
=  B,  Carpenteri  Weink.,  (Tryon). 

Beach  s|)ecimen  in  fair  order. 

Indefatigable  Island,  one  example  (Mus.  No.  122127). 

Described  by  Cari)enter  from  Neeah  Bay,  Puget  Sound  specimens 
in  the  Ann.  &  Mag.  Nat.  Hist.,  Vol.  xiv,  3d  series,  and  agreeing  with 
examples  in  the  National  Museum  identified  by  Carpenter. 

Wimmer  records  a  species  of  Alvania  without  name;  possibly  either 
this  or  the  following. 

82.  Alvania  seqttlsculpta  Cpr. 
Beach  example 

Indefatigable  Island  (Mus.  No.  122126).  The  single  specimen  col- 
lected by  the  Albatross  was  fortunately  sufficiently  perfect  to  admit  of 
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identification.  Named  by  Carpenter  from  Monterey,  Cal.,  examples; 
collected  by  Mr.  Harford  and  myself  in  1867;  now  in  the  National 
Museum. 

Genus  RI8SOINA  Orbigny. 

83.  RisBoina  fortiB  C.  B.  Adams. 

Beach. 

Hood  Island,  two  shells  (Mas.  No.  102380).  This  species  is  m 
Wim'mer's  list. 

Family  CALYPTR^II)^. 

Genus  MITRULARIA  Schumacher. 

84.  Mitmlaria  cepacea  Brod. 
=Calytr(pa  cepacea  Brod.,  Auct. 

Beach,  rare. 

Indefatigable  Island,  one  specimen  (No.  102462) ;  Chatham  Island, 
three  good  specimens  (Mus.  No.  122116).  Dr.  Jones  collected  a  spe- 
cimen of  this  form  at  Manta,  Ecuador  (No.  48402).  Tryon  includes 
the  above  in  his  synonymy  of  equestris.  Wimmer's  list  contains  Calyp- 
trcea  varia  Brod.,  which  may  be  the  same  as  I  regard  as  cepacea  or 
the  following.  The  Museum  has  an  example  of  this  rare  form  from 
Acapulco  (No.  60248)  and  one  from  Panama  (No.  3668). 

85.  Mitmlaria  corrusata  Brod. 
=Calypircpa  corrugata  Brod.,  Auct. 

Beach  shells. 

James  Island  one  imperfect  example,  but  in  sufficiently  good  condi- 
tion to  show  clearly  the  characteristics  of  tliis  rare  species  (Mus.  No. 
102511).  This  species  appears  to  be  another  addition  to  the  Galapagos 
list;  it  occurs  at  Acapulco,  though  quite  rare  nearly  everywhere  along 
the  coast  (Nos.  60247  and  59298). 

Genus  CRnCIBULUM  Schumacher. 

86.  Crucibulum  imbricatum  Brod. 

Beach  specimen. 

James  Island;  a  single  example  in  poor  condition.  Not  before  re- 
ported from  the  Galapagos.  This  form  ranges  from  Lower  California 
in  the  north  to  Payta,  Peru,  where  several  examples  some  2^  inches  in 
diameter  were  obtained  by  Dr.  Jones.  The  small  Galapagos  collection 
made  by  Dr.  Jones  at  Chatham  Island  includes  C,  spinosum  Shy.,  wtiich 
seems  to  have  escaped  detection  by  ihe  Albatross  collectors.  This 
latter  ranges  much  farther  to  the  north  than  imbricatmnj  namely,  to 
^Monterey,  CaL 
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Mr.  Tryon,in  his  monograph  of  the  geuus  Grucibulum^makes  the  vari- 
oas  imbricated  forms  that  have  been  described,  synonyms  of  scutellatum 
Gray;  those  that  are  "finely  radiately  costulate  or  smooth"  he  in- 
cludes under  the  varietal  name  of  quiriquina  Lesson.  Certain  West 
Indian  species  he  consolidates  under  the  varietal  name  of  auriculatum 
(Chemn.)  Auct.,  an  Indo-Pacific  form  is  made  var.  violaceum  Car- 
I>enter,  and  the  West  American  spinose  forms  he  places  under  the 
varietal  name  of  tubi/erum  Lesson.  His  subordination  of  groups  and 
species  is  as  follows: 


C.  icutellatum  Gray. 

=  C.  imhricaium  Brod. 

=  C*  corrugatnm  Carp. 

=  C.  rugoBum  Lesson. 

=  C,  dentatum  Menke. 

=  C.  costatum  Menke. 

=  C.  Cumingii  Carp. 

=  C,  extinctorium  Sowb. 

=r  C,  rude  Brod. 

=  C  gemmacaa  Val.  ^ 

=  C  pecHnaium  Carp. 

=  C  umbrella  Desh. 

=  C  planata  Morcb. 

=  C.  concameratum  Reeve. 

=  C.  serratum  Brod. 

The  two  latter  presumably  young 
shells. 
Var.  quiriquina  Lesson. 

=  C.  trigonale  XdB,  &,  Rye. 


Var. 


Var. 
Var 


C.  ferrugineum  Reeve. 
C.  lignaria  Brod. 
C.  ienue  Brod. 
C.  spectrum  Reeve. 
auriculatum  (Cbemn.),  Auct.,  West 
Indian. 
C,  Cwrierf  Desh. 
C  planatum  Schum. 
C.  Caribheeme  Carp. 
,  violaceum  Carp.  Ceylon. 
,  tubiferum  Lesson. 
C.  spinosum  Sowb. 
C.  cinereum  Reeve. 
C  hiapida  Brod. 
C.  Peziza  Gtslj. 

C,  Peziza,YSLT.  campressoconicumCurp. 
C.  maculatum  Brod. 
C.  stHaium  Brod.,  not  Say. 
C.  auritum  Reeve. 


It  will  be  noticed  that  the  West  Indian  forms,  the  Ceylon  species, 
as  well  as  the  rest,  are  made  varieties  of  scutellatuvt.  Any  person  who 
has  collected  or  handled  a  large  number  of  the  West  American  shells 
of  this  group  is  well  aware  of  the  excessive  number  of  specific  names 
that  have  been  attached  to  what  may  reasonably  be  regarded  as 
varieties,  and  that  many  of  such  names  rest  upon  a  very  frivolous 
foundation.  While  Mr.  Tryon's  condensation  of  these  is  measurably 
warranted,  with  the  ample  material  of  the  National  collection  before 
me  I  can  not  follow  or  approve  in  toto  of  his  very  radical  modification. 

The  first  objection  to  the  above  is  the  reducing  of  the  spinose  forms 
to  a  varietal  position  and  the  second  is  the  inclusion  of  others  described 
under  the  names  of  pectinatum^  serratumj  concameratum^  striatum^  and 
auritum  in  either  of  Tryon's  varietal  groups.  One  species  not  included 
in  Tryon's  enumeration  is  referred  in  his  index  to  Oalerus  or  Trochita^ 
that  is,  0.  sordida  Brod.  (Bve.,  Mono.,  sp.  22);  this  belongs  with  the 
species  pectinatum,  etc.,  abdve  named,  making  all  together  six.  In 
these  the  internal  process  or  cup  is  distinctly  separable  from  all  the 
others,  and  the  large  National  Museum  series  shows  that  under  any 
modification  of  form  due  to  the  shape  of  the  object  to  which  the  shell 
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was  attached,  whether  resulting  in  the  pinching  together  or  coBipiessioD 
of  the  sides,  etc.,  the  cuplike  process  is  unaffected  so  far  as  relates  to 
the  proi)ortion  of  the  same  that  is  attached  to  the  inner  sorfletce.  Car- 
penter's pectinatumj  to  which  in  manuscript  he  gave  also  the  name 
Jewetti  (U.  S.  Mus.,  No.  56264),  figured  in  Beeve's  Monograph  in  pL  v, 
11, 11a,  exhibits  the  characters  and  extent  or  proportion  of  the  eup  that 
is  fixed  to  the  side. 

A  careful  examination  of  one  huudrefl  and  thirty-four  examples  in- 
cluded in  thirty- two  lots  from  thirteen  localities  between  Lower  Califor- 
nia, in  the  north,  and  Payta,  Peru,  in  the  South,  discovered  no  connect- 
ing links  between  the  usual  form  of  the  cup,  as  seen  in  the  species  of  the 
imbricated  group,  and  the  triangular  cup  of  the  pectinatuniy  serratum^ 
etCy  forms  I  have  named.    Besides  the  above  example  of  pectinaiumy 
which  was  collected  at  Mazatlan,  the  Museum  series  contains  two  from 
the  <«  Gulf  of  California "  (No.  60239),  which,  on  previous  and  hasty 
identification,  were  wrongly  determined  as  ^Hmbri<HUnm  var.j^  Bnd  2k 
fourth  from  Panama  5  the  exterior  sculpture  is  also  persistent  and 
characteristic,  easily   separable   from  the    others  of  the  imbrieated 
group.    Of  the  one  hundred  and  ninety-four  examples  of  the  spinoie 
form  from  nineteen  localities  between  San  Pedro,  California,  in  the 
north,  to  Payta,  Pern,  in  the  south,  and  the  Galapagos,  in  the  National 
Museum,  not  one  example  occurs,  whatever  may  be  its  shape,  compressed 
or  pinched,  conical  or  flattened,  wherein  the  internal  cup  is  attached  as 
in  peetinatumy  etc. ;  neither  have  I  observed  in  the  course  of  going  over 
the-two  groups  ifnhricatum  and  spinosum  any  difficulty  in  separating 
them  or  any  reason  for  uniting  them  by  reason  of  the  occurrence  of 
varietal  forms  wherein  the  characters  are  too  indefinite  for  satisfiactory 
determination. 

The  foregoing  is  printed  as  written  nearly  two  years  ago.  Recently, 
in  relation  to  the  Tertiary  fossils  of  Florida,*  Dr.  Dall  has  referred  to 
this  character  of  the  attachment  of  the  cup,  and  he  assigns  certain 
forms,  wherein  the  cup  is  adherent,  to  Dispottea  (Say)  Conrad« 

Diapotaea  as  a  section  or  subgenus  of  Cruoibulum  will  therefore  m- 
dude  pectinatum  +  Jewetti,  serratum,  coneam^atumy  striatum^  auritmmj 
and  sardidnm. 

In  this  portion  of  his  paper  Dr.  Dall  remarks,  "  the  species  of  both 
groups  [CrtuHbulum  s.  «.;  and  DupoUm]  have  been  very  greatly  over- 
stated by  naturalists  who  have  assumed  the  constancy  of  the  surfiMe 
characters  or  those  due  to  station.^  Farther  on  he  says,  **  the  Pacific 
imbricatum,  except  for  the  link  furnished  by  the  fossils,  is  quite  dis- 
tinct from  its  near  relative,  C.  spinosum^  but  in  the  Pliocene  fosails  the 
intermediate  forms  are  more  numerous,  and  there  the  two  can  hardly 
be  regarded  as  distinct  species.'' 

*  Transactioiis  Wagner  Institute,  Phila.,  Vol.  ui,  part  ii,  Dec.  1S99. 
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Genns  CRXSPIDULA  Lamarck. 

87.  Crepidula  aculeeta  Gmel. 
Beach  shells,  rare. 

Indefatigable  and  Hood  islands  (Mus.  No.  102361).  Dr.  Jones  found 
this  form  abundant  on  the  mainland  at  Payta,  Peru. 

Family  AMALTHEID^. 

GenuB  AMALTHEA  Schumacher. 

88.  Amalthea  ChrayanuB  Mke. 
=  Hipponyx  Grayanus  Mke. 

Beach  shells,  common. 

Hood,  Chatham,  and  Indefatigable  islands.  Several  specimens  in 
fair  condition  (Mus.  Nos.  102358,  122108,  102464). 

89.  Amalthea  antiquatua  Linn6 

=  Hippanyx  antiquatus  Linn^. 

Beach,  several  examples. 

Indefatigable  Island  (Mus.  No.  102465).  Six  rather  small  specimens 
from  Chatham  Island  in  Dr.  Jones's  collection.  Wimmer's  list  also  in- 
cludes it. 

90.  Amalthea  barbatus  Sby. 

sz  Hipponyx  harhatus  Sby. 

Common  on  the  beaches. 

Chatham,  James,  Indefatigable,  and  Hood  islands  (Mus.  Nos.  122109, 
102466, 102357).  Good,  fresh  examples  were  obtained  at  all  of  these 
islands.    Dr.  Jones's  collection  includes  it  from  Chatham  Island. 

Family  NATICID^. 

Genus  POL7NICBS  Montfort. 

91.  PolyniceB  dubia  Reclnz. 
=N.  Atacamensis  Phil. 

Beach,  one  example. 
Indefatigable  Island  (Mus.  No.  102472). 

Tryon  has  included  N.  amiculaia  Phil,  and  N.  rapulum  Reeve  in  the 
synonymy  of  this  species. 

92.  FoljuiceB  uber  Yal. 

=  Mamma  uherina  Orb. 
+  ir.  PhilHpiana  Nyst. 

Beach  shells. 

Indefatigable,  Hood,  and  Charles  islands  (Nos.  102471  and  102368). 
M'  uherina  and  M.  Phillipiana^  of  Wimmer's  list,  are  credited  respect- 
ively to  Bindloe  and  Hood  islands. 
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Subgenus  LUKATIA  Gray. 

93.  Polynices  (Iiunatda)  otis  Brod. 
4-  var.  /iwca  Cpr. 
=  N,  Galapagosa  Recluz. 
=  N,  perspicua  Recluz. 
=  N,  Salangoensis  Recluz. 

Beach,  broken  shells. 

Indefatigable  Island  (Mus.  No.  102470).    Found  also  on  the  main- 
land, as  far  south  as  Payta,  by  Dr.  Jones. 

Family  LAMELLARIIDJS. 

Geuus  li A MBIiIi ARI A  Montagu. 

94.  LameUaria  t  Steaznaii  DaU. 

Hood  Island,  one  example  in  good  condition  (Mus.  No.  102369). 

The  shell  doubtfully  assigned  to  the  above  species  is  quite  small, 
only  5  miUimeters  long,  possibly  not  adult.  It  resembles  in  a  general 
way  and  is  closer  to  Ball's  Stearmii  than  to  any  species  that  I  am 
aware  of;  it  has  a  narrower  columella,  however,  than  the  species  sng- 
gested.  Without  the  soft  parts  it  is  doubtful  whether  its  place  is  with 
this  grouj)  or  with  Marsenina.  Capt.  Couthouy's  species  from  Orange 
Harbor,  Patagonia,  X.  antarctica  and  L.  prcctenuiny  are  represented  by 
figures  of  the  animals,  but  not  the  shells,  and  the  Albatross  example  | 
does  not  agree  with  E.  A.  Smith's  patagonica. 

95.  LameUaria  ?  rhombica  DaU. 
Beach. 
Hood  Island,  one  nearly  perfect  specimen. 

Superfkirxily  r)OCOGLOSSA. 

Family  ACM^^^IDiB. 
Genus  ACMiBA  EBcIischoItz. 

96.  Acmaea  scutum  Orb. 
Beach  shells. 

Hood  and  Indefatigable  islands  (Mus.  No.  102359).  Sevcu-al  spec- 
imens from  Indefatigable. 

97.  Acmaea  striata  Rve. 

not    A.  atriata  Q.  &  0. 
f    =A.  scutum f  Orb.  var. 

Beach. 

Hood  Island  (Mus.  No.  102360).  Six  small  examples.  Probably  a 
variety  of  scutum.  Carpenter  regarded  S,  striata  Bve.  as  a  variety  of 
mesoleuca. 
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Superfbmiljr  RHIFIIDOOLOSSA. 

Genus  OMPHAIilUS  Philippi. 

98.  TrochuB  (Omphalius)  Cooksoni  Smith. 

t=0.  fasciahts  Bom. 

Beach. 

James  Island  (Mas.  No.  102506).  A  single  perfect  individual, 
measuring  4  millimeters  in  height  and  7  millimeters  in  diameter,  not 
quite  the  same  jiroportions,  but  no  doubt  belonging  to  the  species  de- 
scribed by  Smith.  The  specimen  before  me  is  beautifully  blotched 
with  irregular  whitish  spots,  on  a  ground  color  somewhat  darker  than 
the  rest  of  the  surface,  forming  a  girdle  above  the  umbilicus.  It  seems 
strange  that  the  resemblance  to  0.  fcbsciaUis  of  the  Antillean  region 
has  not  heretofore  been  noticed.  A  comparison  with  the  very  large 
series  of /a4tciatu8  in  the  National  Museum  shows  that  it  is  very  closely 
related  to  that  species,  if  not  identical. 

Family  NBRITID^. 

GeniiB  NERITA  Bniguiere. 

99.  Nerita  scabricosta  Lam. 
=  N,  omata  Sby 

Common  on  the  beaches. 

Hood,  James,  and  Indefatigable  islands  (Mus.  Nos.  102383,  102280, 
102473).    Fine  large  examples,  many  quite  fresh. 

Superfamily  ZY  GO  BRANCH  I A 

Family  FISSURELLID^. 

Genus  FISSTTRELLA  Bruguiere. 

100.  FiasureUa  macrotrema  Sby. 
Beach. 

Indefatigable  Island,  one  perfect  junior  (Mus.  No.  122129). 
101.  FisBureUa  rugosa  Sby. 

Beach  shells,  in  all  conditions. 

James,  Hood,  Indefatigable,  Duncan,  and  Chatham  islands.  Nu- 
merous examples  (Mus.  Nos.  102366,  102453,  102317).  The  various 
aspects  of  this  protean  form  were  found  on  the  bea<5h  margins  of  the 
several  islands  named,  in  most  instances  in  fair  condition. 

102.  FiBSureUa  obacura  Sby. 
1=F.  rugoaa  Sby.,  variety. 

Beach. 

Chatham  Island  (Mus.  No.  122124).  Several  examples  of  this  form, 
which  may  be  regarded  as  probably  a  variety  of  the  variable>rttg(>«a. 
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103.  FiBaurella  vlreacens  Sby. 
Beach  shells. 

Chatham  Island.    One  junior  in  good  condition  (Mus.  No.  122115). 

Dr.  Jones  obtained  five  small  specimens  at  this  island. 

104.  FlBBurella  nigroponotata  Sby. 
=F,  vire8cen8  Sby.,  var. 

Beach  examples. 

Chatham  Island.    One  junior  in  good  condition  (Mus.  No.  122114). 

Genus  FI88URIDEA  S wainson  =  QL7PHI8  Carpenter,  non  Agaa&iz. 
105.  Fissuridea  InaBqualls  Sby. 

Beach  shells  in  various  conditions. 

Hood,  Indefatigable  and  Chatham  islands,  mostly  from  the  first 
(Mus.  Nos.  102367  and  122122). 

In  my  list  of  Dr.  Jones's  South  American  shells,  this  species  and  aUa 
were  erroneously  placed  in  Mr.  Pilsbry's  genus  Lucapinella. 

106.  FiBBuridea  inaequalia  Sby.  var.  pica  Sby. 

Beach  specimen. 

Indefatigable  Island.  A  single  example  (Mus.  No.  122121 ).  Mr.  Pils- 
bry  is  presumably  right  in  assigning  this  to  a  varietal  position. 

107.  FiBBuridea  BaturnaUa  Cpr. 
Beach  specimen. 
Chatham  Island,  two  examples  (Mus.  No.  122123). 

Subclass  ISOF^I^KURA. 

Order  POLYPLACOPHORA. 
Superf^mily  KOCHITONIA. 

Family  LOPHYRIDJE. 
GenuB  CHITON  8.8. 

108.  Chiton  GtoodaUii  Brod. 

Beach,  fragments  and  live  specimens. 

Chatham  and  Albemarle  Islands,  one  living  example  from  each;  In- 
defatigable, a  single  (anterior)  plate  (Mus.  No.  102451).  Suggests  in  a 
general  way  0.  magnijicm. 

109.  Chiton  sulcatuB,  Wood. 

Beach,  valves,  also  living  examples. 

Indefatigable  Islands,  portion  of  posterior  plate.  Charles  Island, 
three  living  specimens.  Hood  Island,  one  worn  median  valve  of  a 
very  large  individual  (Mus.  No.  102356). 
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CARPENTER'S  REEVE-CUMING  LIST. 

The  following^  list  of  Oalapagos  shells  is  made  from  Dr.  Carpen- 
ter's Reports  to  the  British  Association.  The  special  island  is  given 
whenever  stated.  The  list  of  marine  forms  was  compiled  by  Carpenter 
from  Reeve's  Monographs;  the  list  of  land  shells*  was  furnished  him 
by  Cuming  and  contains  several  species  not  given  by  Reeve,  and  includes 
erroneously  Bulimtis  corneus  Sby.,  a  Nicaraguan  form.  I  have  added 
such  notes  in  brackets  as  may  be  of  assistance  in  questions  of  com- 
parison and  reference: 


10. 


1.  Gantrochieua  rngalosa  Sby. 

2.  Gaatrochwna  brevis  Bby. 

3.  Gastrocbsena  hyalina  Sby. 

4.  Petricola  amygdalina  Sby. 

5.  Semele  rapiiim  Sby.,  Hood's  Island. 
Semele  punctatum  Sby. 
Cardita  incrassata  Sby.     [terror  for 

crassa  Sby.] 
Cardita  varia  Brod.     [=C.  flammea 

Mich.] 
Chama   spinosa  Scham.    Hood's   I. 

[f  echinata  var.] 
Chama jan  us  R ve.  [  f =fTODdosa  var.  ] 
U.  Chama imbricata.  .[f=froudosavar.] 

12.  Modiola  oapax  Cpr. 

13.  CreneUa  coarctata  Dkr.   [Modiolaria 

flg-1 

14.  Byssoarca  tmncata  Sby.    [Area  g.] 

15.  Pecten  maguificas  Sby. 

16.  Lima  Pacifica  Rve.,  Hood's  I.     [=ar- 
cnata  6by.] 

Lima  arcaata  Sby. 

Anomia  adamns  Gray. 

Bulla  Qooyii  Gray. 

Bulla  rafolabris  A.  Ad. 

Bulimiis  nnx  Brod.     [Bali mains  g.] 

22.  Balimua  verrucosus  Pfr.  Charles  I. 

on  bushes. 

23.  Bnlimus  unifasciatus  Sby.  Charles  I. 

24.  Bnlimus  mgulosus  Sby.    Chatham  I. 

25.  Bnlimus  escharifems  Sby. 

26.  Bnlimus  Darwinii  Pfr.  ou  bnshes. 

27.  Bnlimus  achatineUinus  Fbs. 

28.  Bnlimus  incrassatus  Pfr. 

29.  Bnlimus  ustulatus  Sby.    Charles  I. 

under  lava. 
Bnlimua  calvus  Sby.    James    I.  on 

tufts  of  dead  grass. 
Bnlimus  Jacobi  Sby.    James  I.,  under 

8cori». 
Bnlimus  ehemnitzioides  Fbs.    [Plen- 

ropyrguB  g.] 


17. 
18. 
19. 
20. 
21. 


30. 


31. 


33 


[error :  a  Nica- 


James    I.< 


[=obli- 


Bulimns  corneus  Sby. 
ragnan  species.] 

34.  Bnlimus  soulptnratus  Pfr. 

35.  Bnlimus  rugiferns  Sby. 

under  scoriae. 
36.'  Bnlimus  nucnla  Pfr. 

37.  Bnlimus  Galapaganus  Pfr. 

38.  Bnlimus  Manini  Pfr. 

39.  Siphonaria  gigas  Sby. 

40.  Siphonaria  scutellum  Desh. 

quata  Sby  ?] 

41.  Lophyrus  Goodallit  Brod.    [=Chiton 

g] 

42.  Lophyrus  snlcatns  Wood  [=Chiton 

g] 

43.  Chiton  himdiniformis  Sby. 

44.  Acmj»a  striata  Reeve. 

45.  Fissurella  nigosa  Sby. 
Fissurella  macrotrema  Sby.     [=ru- 

gosa  Sby.  var.] 
Fissurella  nigropunctata  Sby.    [=vi- 

rescens  Sby.  var.] 
Fissurella  mutabilis  Sby. 
49.  Fissurella  obscura  Sby.  [f  F.  mgosa 

Sby.  var.] 
Glyphls  iuffiqualis  Sby.     [Fissuridea 

g.l 
Turbo  squamigera  Rve.     [Seuectus 

g.] 
Calyptriea  varia  Brod.    [Mitrnlaria 

g-] 

Hippouyx  Gray  anus  Mke.  [Amalthea 

g-] 

Hipponyx  barbatus  Sby.    [Amalthea 

g.l 
Cerithium  ocellatum  Brug.     Polyne- 
sia [t] 

56.  Cerithium  nebnlosum  Sby.    [=mac- 

uloBum  Kien.] 

57.  Cerithium  Galapaginus  Sby.    [=in- 

terruptum  Mke.  var.] 

58.  Littorina  porcata  Phil. 


46. 


47. 


48 


50. 


51 


52. 


53. 


54 


55. 


*Brit.  Assoc.  Report  1856,  p.  359. 
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67, 


70. 


59.  Planaxis  plaulcostata  Sby. 

60.  Luponia  nigropunctata  Gray.    [Cy- 

praea  g.] 

61.  Trivia  pulla  Gask. 

62.  Trivia  fusca  Gray  [f] 

63.  Trivia  radians  Lam. 

64.  Trivia  Pacifica  Gray. 

65.  Trivia  euffusa  Gray  [f] 

66.  Trivia  rubescens  Gray  [f] 
Trivia  Maugerisd  Gray. 
Cancellaria  mitriformiB  Sby. 
Cancellaria  f  chrysostonia  Sby. 
Cancellaria  beemastoma  Sby. 

71.  StrombuB  granulatus  Swains. 

72.  Terebra  omata  Gray. 

73.  Mynrella  frigata.     [=  Terebra  stri- 

gataSby.] 

74.  Drillia  excentrica  Sby. 

75.  Drillia  bicolor  Sby.     [Crassispira  s. 

g.] 

76.  Drillia  rugifera  Sby.     [Crassispira 

8.  g-] 

77.  Drillia  albicostata  Sby.      [Crassis- 

pira s.  g.] 

78.  Drillia  splendidnla  Sby.     [Crassis- 

pira s.  g.] 

79.  Conus  nux  Brod.    [See  page  ante.] 

80.  Conus  brunneus  Wood. 

81.  Conus  minimus  var.      [=bruuneu8 

var.] 

82.  Conus  vari us  var.  [=brunneusvar.] 

83.  Conus  Luzonious  var.     [=purpur- 

ascens  var.] 

84.  Conus  diadema  Sby.     [==brunneus 

var.] 

85.  Stylifer  astericola  Brod. 

86.  Cirsotrema  diadema  Sby. 

87.  Natica  maroccaua  Cbem. 

88.  Lunatia  Galapagosa  Recluz.  [=otis 

var.] 

89.  Oniscia  tuberculosa   Rve.      [Onis- 

cidia  g.] 

90.  Oniscia  xantbostoma  A.  Ad.     [Onis- 

cidia  g.] 
Cassis  coarctata  Sby.  [Levenias.g.] 
Cassis  tenuis  Gray.     [Cyprssacassis 

8.  g.] 

*Triton  reticulatus  Blve.     [Colubra- 

ria  s.  g.] 
Triton  Sowerbyi  Rve.     [Colubraria 

B.  g.] 
Triton  pictus  Reeve.     [Epidromus 

8.g-] 
96.  Triton  clandestinus  Lam.     [Simpu- 
lum  8.  g.]  f 


91. 
92. 


94. 


95. 


97.  Lathirus  ceratus  Gray, 

98.  Latbirus  tuberculatus  Brod. 

99.  Latbirus  varicosus  Rve. 

100.  Mitra  gausapata  Rve.     [Costellaria 

8.  g-] 

101.  Mitra  gratiosa  Rve.     [Thala  s.  g.] 

102.  Mitra   muricata    Swains.     [=leiis 

Wood.] 

103.  Strigatella  tristis    Brod.    [=£Mitra 

g.] 

104.  Strigatella  effusa  Swains.    [=Mitr» 

g] 

105.  Olivella  kaleontina  Duclos.    [=01- 

iva  g.] 

106.  Purpura  Carolensis  Rve.   Charles  L 

[=:triangulari8  Blve.] 

107.  Purpura  patula  Linn6. 

108.  Purpura  columellaris  Lam.    [=Pur- 

purella  s.  g.] 

109.  Purpura  planospira  Lam.    James  \. 

[=Planathai8  s.  g.] 

110.  Vitularia  salebrosa  King. 

111.  Mouoceros  grande  Gray.    James  I. 

112.  Engina  carbonaria  Rve. 

113.  Engina  pulclira  Rve.     [=E.  Reovi- 

ana  C.  B.  Ad.]  . 

114.  Engina  pyrostoma  Sby. 

115.  Engina  maura  Sby.     [f] 

116.  Engina   crocostoma    Rve.      [=car- 

bonaria  var.] 

117.  Engina  zonata  Rve.     Charles  L 

118.  Columbella  hiemastoma  Sby. 

119.  Columbella  varians  Sby.     [Auacbis 

g.] 

120.  Columbella  unicolor  Sby.      [Alia 

8.  g.] 

121.  Pseudo-Buccinum  biliratnm   Cou- 

tbouy,  Reeve.     [Tritonidea  s.  g.] 

122.  Engina  (Buccinum)pulchram.    [See 

No.  113.] 

123.  Nassa    nodifera    Powis.      [=t6gul» 

Rve.] 

124.  Nassa  angulifera  A.  Ad. 

125.  Nassa  uodicinota  A.  Ad. 

126.  Fusus  Dupetitbouarsii  Kiea. 

127.  Anacbis  nigricans  Sby. 

128.  Anacbis  atramentaria  Sby.     Chat- 

ham I. 

129.  Anacbis  rug^osa  Sby. 

130.  Strombina  bicanalifera  Sby. 

131.  Strombina  lanceolata  Kien. 

132.  Pisania  cinis  Rve.   [Tritonidea  8.g.] 

133.  Murex  pumilus  A.  Ad.      [Ocinebra 

got 

134.  Murex  nucleus  Brod.     [Poipara  g.] 


*  To  the  Tritons  should  be  added  T.  lineatus  Brod.,  found  in  coral  sand  at  the  depth 
of  about  6  fathoms.    Coming — Reeve's  Monog.,  species  4,  fig.  4^  4  a,  (. 
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ALBERS'  LIST.* 

Under  the  generic  title  of  N^esiotes,  Albers  included  all  of  the  Gala- 
pagos Bulimi  known  at  the  time,  with  the  exception  of  Forbes's  aeha- 
tinelUnus  and  chemnitzioides.  Albers  first  used  the  name  Ncesiotiis  in 
1850,  afterwards  as  revised,  Nesiotes  in  1860;  the  latter  has  since  been 
used  in  Coleoptera  and  Hemiptera  by  various  entomological  writers. 
SchlUtter's  Oniphalostyla  (1838)  is  probably  not  the  same  group  as  the 
Galapagos  shells. 


1.  nux  Brod. 

2.  nuciformis  Petit. 

3.  sculpturatus  Pfr. 

4.  asperatus  Albers 

5.  incrassatas  Pfr. 

6.  DarwiDi  Pfr. 

7.  unifasciatuH  8by. 

8.  ustulatas  Sby. 


9.  galapaganus  Pfr. 

10.  Jacobi  Sby. 

11.  nucula  Pfr. 

12.  calvus  Sby. 

13.  rugiferuB  Sby. 

14.  eschariferua  Sby. 

15.  rugulosus  Sby. 


Of  Albers'  list  of  fifteen  as  above,  four,  namely,  ntieiformiSy  asperatus j 
incrassatus^  and  nucula^  should  be  regarded  as  varieties  or  synonyms  of 
nux.  Pfeiffer's  section  Rhaphiellus  of  Ehrenberg's  genus  Buliminus  is 
based  upon  Forbes's  ^t^^imi^  achatinellinusi  and  includes  only  this  soli- 
tary species. 

It  would  seem  that  geographical  considerations  would  cause  one  to 
hesitate  before  placing  any  Galapagos  form  in  Ehrenberg's  genus.  In 
the  light  of  to-day,  it  is  an  interesting  illustration  of  or  commentary  on 
the  extreme  systematization,  to  which  the  pulmonata-geophila,  all  the 
world  over,  have  been  subjected. 

The  relations  of  OKuhatinelUnxis  to  the  other  Galapagos  forms  can  not 
be  satisfactorily  determined  until  a  larger  series  has  been  collected 
and  examined,  and  the  peculiarities  of  station  and  habits  have  been 
observed. 

As  to  generic  or  subgeneric  titles,  one  may  well  ask  why  Pleuropyrgtis 
for  the  Galapagos  forms,  like  Forbes's  chemnitzioides^  when  we  have 
Pyrgus  turritus  Brod.  (Reeve,  124)  from  ^^Truxillo,  Peru,"  before  us. 

It  is  highly  probable  that  the  well  characterized  insular  groups  of 
Bulimoids,  Achatinella  and  Partula  of  the  Sandwich  and  Society  islands, 
respectively,  influenced  authors  to  the  extent  of  causing  them  to  regard 
the  Galapagos  forms  as  an  aualdgous  group  worthy  to  be  known  by  a 
distinguishing  name. 

THE  PETREL-COOKSON  SHELLS. 

Commander  Gookson,  in  command  of  H.  M.  S.  Petrel^  visited  Charles, 
Abingdon,  and  Albemarle  islands  in  June,  1875.  The  shells  collected 
by  him  were  determined  by  Mr.  E.  A.  Smith,  of  the  British  Museum, 

*  Von  Marten's  Albers'  Die  Heliceen,  etc.,  Leipzig,  1860,  Ed.  ii. 

tProc.  Zool.  Soc.,  London,  1850,  p.  56.  ^.^.^.^^^  ^^ GoOglc 
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from  whose  paper  I  have  quoted  as  below.  He  remarks,*  **the  shells 
collected  by  Commander  Cooksou  are  all  from  Charles  Island.  They 
belong  to  twenty-two  species,  the  majority  of  which  were  previously 
known  to  have  been  found  in  the  archipelago,  though  we  were  ignorant 
in  some  instances  of  the  island  on  which  they  were  found.  Six  of  the 
species  are  additions  to  this  fauna,  three  of  them  being  ap])arent]y 
undescribed.^' 

1.  Purpura  patula  Linn^.  *  I  12.  Hipponyx  Gray  anus,  var.,  Mke. 

2.  Purpura  caHaoensU  Gray.  '  13.  Trochus      (OinpbalinB)     Cooksoni 

3.  Engina  crocoatoma  Rve.  Smith.    A  new  species,  t 

4.  Rhizochilua    (CoraUiophila)  parvus  i  14.  Fissnrella  obscura  Sby. 

Smith.    A  new  species.  '  15.  Chiton  (Lophyms)  Goodailii  Brod. 

5.  ColumbeHa  fuscata  Sby.  i  16.  Chiton  (Lophyi*us)  sulcatus  Wood. 

6.  Lathirus  varicosus  Rve.  '  17.  Area    sp.     ''Seems    most    nearly 

7.  Latbirus  tuberculatus  Brod.  aUied  to  A.  gradaia  Brod.  &  Sby." 

8.  Mitra  (Strigateila)  tristis  Swains.  |  18.  Bulimns  nux  Brod. 

9.  Couus  nux  Brod.  :  19.  Bulimus  unifasciatns  Sby. 

10.  Cerithium  maculosnm  Kien.  I   20.  Bulimus  eschariferus  Sby. 

11.  Calyptraea  sp.  |   21.  Surcinea  Bettii,  Smith. 

»  [18].  "The  specimens  of  tliis  species  collected  by  Commander  Cook- 
son  are  very  coarsely  striated,  and  much  darker  in  cx)lor  than  those 
described  by  Broderip.  They  are  striped  longitudinally  with  a  mixture 
of  slate  color  and  brown,  witli  here  and  there  some  pale  streaks;  and 
some  specimens  have  a  distinct  pale  band  around  the  middle  of  the 
body- whorl;  and  the  four  apical  whorls  are  bluish  black. 

"This  species  is  considerably  variable  in  form,  some  examples  being 
much  more  elongate  than  others. 

"The  following  measurements  show  how  great  is  the  variation  in 
length.  One  shell  is  20  millims.  long  and  10  in  diameter,  and  another 
very  short  one  has  a  length  of  only  16  millims.,  and  yet  is  the  same 
width  as  the  longer  specimen .'' 

[20].  "This  species  is  quoted  by  lieeve  as  having  been  found  at  Cha- 
tham Island  by  Darwin.  The  Charles  Island  shells  are  considerably 
larger  than  those  from  the  above  locality,  and  also  coarser  in  sculpture, 
some  of  them  displaying  spiral  granose  or  rugose  striation  as  in  B. 
ruguloftn^  of  Sowerby,  from  the  same  islands;  and,  indeed,  they  appear 
to  be  an  intermediate  variety  or  connecting  link  between  the  two 
species,  both  as  regards  size  and  sculpture.  The  largest  specimen 
measures  19  millims.  in  length  and  7 J  in  width.'- 

*Proc.  Zool.  Soc.  London,  1877,  p.  64  et  seq. 

•  "Both  the  normal  form  and  the  variety  ( P,  columellaris)  occur  at  Charles  Island." 
Mr.  Smith  notices  the  diminnti  ve  size  of  occasional  adult  examples  of  the  latter  form. 

tThe  author  says  '*it  bears  a  faint  relationship  to  T,  occuUhs  Phil,,  but  is  more 
conoid  and  more  strongly  sculptured.''  As  the  number  of  examples  is  not  stated,  it 
may  be  assumed  that  the  author  had  but  a  single  specimen  as  the  basis  of  his  descrip- 
tion. 
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[21],  A  new  species,  of  wliich  the  author  says  the  species  "is  most 
nearly  allied  to  8,  rubieiindu  Pfr.,  which  was  described  as  coming  from 
the  island  of  Masafuera,  oft*  the  coast  of  Chile." 

"Long.,  LSmillim.;  diam.,  maxima  8.  Apertura  longit.,  10  millim.; 
diam.,  53."    Also  a  "var.  Testa  hrevior.^ 


WIMMER'S*  LIST  OF  HABEL'S  GALAPAGOS  SHELLS-SUMMARY. 


[Piir- 
fPlana- 


[P  nielo.] 
[Monoce- 

Lam 


1.  Murex   regiua  Wood.      [Phyllouotiis 

e.g.] 

2.  CantharushffimastomaQray.    [=Tri- 

tonldea  sanguinolenta  Daclos.] 

3.  Tritonium  pileare  L.    [f  =  T.  (Lamp- 

nsia)  vestitus  Hinds.] 

4.  Nassa  versicolor  C.  B.  Ad. 

5.  Purpura    columellaris  Lam. 

pnrella  s.  g.] 

6.  Purpura  planospira  Lam. 
thais  8.  g.] 

Purpura  meloues  Duclos. 
Acanthina  grandis  Gray. 

ros  g.] 
Con  chop  a  toll  a    peruviana 

[=Concholftpa8  g.] 

10.  Rhizochilus  madreporarum  Sow. 

11.  Rhizochilus  parvus  Edgar  Smith. 

12.  Latirus  varicosus  Reeve. 

13.  PeristemiatubercnlataBrod.     [Lati- 

rus g.] 

14.  Strigatella  tristis  Swains. 

15.  Strigatella effusa  Swains. 

16.  fTurricula  crenata  Brod. 

17.  Colnmhella  castanea  Sow. 

18.  Columbellafuscata  Sow. 
Columbella  hsmastoma  Sow. 
Columbella  oribraria  Quoy  et  Gaim. 

[=  Nitidella  cribraria.    Lam.] 
Columbella  suffusa  Sow.      [Anachis 

8.  g.] 
Columbella  atramentaria  Sow.     [An- 
achis s.  g.] 
Columbella  rugulosa  Sow.     [Anachis 

8.  g.] 

Amycla  sp. 

f  Amycla  pulchella  Sow.  [f  =  Ana- 
chis elegantula  Morch.] 

Engina  crocostoma  Reeve.  [=E. 
carbonarla  var.] 

Volvaria  rubeDa  C.  B.  Ad.  [Volva- 
rinas.  g.] 


[Mitrag.] 
[Mitrag.] 
[Mitrag.] 


19. 

ao. 
21. 

22. 

23. 

21. 
25. 

26. 

27. 


28 


[=Margiuella 


Volvaria  varia  Sow. 
(Volvarina)  varia.] 

29.  Cadium  ringons  Swains.     [Malea  g.] 

30.  Mamma    uberina    D'Orb.      [=Poly- 

uices  uber  Val.] 

31.  Mamma  Philippina  Nyst.     [=Poly- 

nices  uber  Val.] 

32.  Mamma  Otis  Brod.     [=Lunatiaotis.] 

33.  Naticina  pellucida^  Reeve.     [Sigara- 

tus  g.] 

34.  Morum  tuberculosum  Sow.     [Onisci- 

dia  g.] 

35.  Cussidea    tenuis   Gray.     [Cypraecas- 

sis  g.] 

36.  Cirsotrema  diadema  Sow. 

37.  Acus  strigata  Sow.     [Terebra  g.] 

38.  Eulinia  micans  Carpent. 

39.  Stylifer  astericola  Brod  et  Sow. 

40.  Cytharaoryza  Hinds.    [Mangiliag.] 

41.  Couus    brunneus     (Mawe),    Gray. 

[C.  brunneus  Wood.] 

42.  Conns    coronatus    Dillwyn. 

brunneus  Wood  var.] 

43.  Conns  nux  Brod. 

44.  Leptoconus  regalitatis  Sow. 

purpurascens  var.] 

45.  Cypraea  exanthema  L. 

46.  Luponia    albuginosa   (Mawe) 

[Cypraea  g.] 

47.  Luponia  nigropuuctata  Gray. 

praBag.] 

48.  Trivia  Manger isB  Gray. 

49.  Trivia  pacifica  Gray. 

50.  Trivia  pulla  Gaskoin. 

51.  Cerithium  adustum    Kiener. 

maculosnm  Kien.,  var.] 

52.  Triphorisf      alternatus    C. 

[Triforis  g.] 

53.  Lacuna  porrecta  Carp. 

54.  Hamus    lemniscatus    Phil. 

rius  g.] 

55.  Hamus    trochoides    Gray. 

rius  g.] 


[=C. 


[=C. 


Gray. 
[Cy- 


[=C. 


B.    Ad. 


[Tecta- 
[Tecta- 


•  Zur  Conchylien  Fauna  der  Galapagos  Inseln  von  August  Wimmer,  November, 
1879.  Akad.  der  Wissensch.  The  species  herein  listed  were  collected  by  Dr.  Simeon 
Habel  in  1868.  ^  t 
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66.  Rissclna  fortls  C.  B.  Ad. 

57.  Rissoina  inca  C.  B.  Ad. 

58.  Alvaniaap. 

59.  Siphonhim  margaritarnm  Val. 

60.  Siphonium     squamigeriim     Carp. 

[SerpulorbiB  g.] 

61.  Siphonium  pellncidum  Brodet  Sow. 

62.  Calyptrsea  varia  Brod.     [Mitrnlaria 

g.] 

63.  Cochlolepas  barbata  Sow.     [Amal- 

theag.] 

64.  Cochlolepas  Grayana  Menk.    [Anial- 

thea  g.] 

65.  Cochlolepas  subrufa  Sow.     [Amal- 

thea  g.] 

66.  Amalthea  antiquata  L. 

67.  Nerita   omata  Sow.     [=  N.  scabri- 

costa  Lam.] 

68.  Nerita  Bernhaf  di  Reel. 

69.  Omphalius  Cooksoni  Edgar  Smith. 

[Trochus  g.] 

70.  Omphalius  reticulatus  Wood.  [Tro- 

chus g.] 

71.  Fissnrella  macrotrema  Sow.     [=F. 

rugosa  Sby.  var.] 

72.  Fissurella    obscura    Sow.     [=  f  F. 

rugosa  Sby.  var.] 

73.  Lucapina  alta  C.  B.  Ad.     [Fissuri- 

dea  g.] 

74.  Lucapina  insequal is  Sow.     [Fissuri- 

dea  g.] 

75.  Lucapina    mus    Reeve.       [Fissuri- 

dea  g.] 

76.  Tectura  patina  Eschsch.     [Acm»»a 

«•] 

77.  Tectura  spectrum  Nutt. .  [Acmsea  g.  ] 


78.  Nacella?  subspiralis  Carp. 

79.  Lophyrus  Goodallii  Brod.     [Chiton 

g.] 

80.  Lophyrus  sulcatns  Wood.     [Chiton 

g.] 

81.  Lepidopleurus     janeirensis     Gray. 

[Chiton.] 

82.  Acanthochites  hirudiniformis  Sow. 

[Chiton.] 

83.  Bulla  mfilabris  A.  Ad. 

84.  Janthina  jfragilis  Lam. 

85.  Bulimulus  achat inellinus  Forb. 

86.  Bulimulus  DarwinK  Pffr. 

87.  EUobium    stagnale    Petit.      [Auri- 

cula g.] 

88.  MelampuB  trilineatus  C.  B.  Adams. 

89.  Tralla  panamensis  C.  B.  Ad. 

90.  Pedipes  angulatus  C.  B.  Ad. 

91.  Lucina  fibula  Ad.  et  Reeve. 

92.  Lucina  punctata  L. 

93«  Actinobolus  vat  i us  Brod.     [Cardita 

gO 

94.  Mytilus  Adamsianus  Dunker. 

95.  Margaritiferaf    Cumingii      Reeve. 

[Meloagrina  g.] 

96.  Isognomon   legumen    Gmel.      [Per- 

na  g.] 

97.  Isognomon     quadrangulare     Reeve 

[Perna  g.] 

98.  Barbatia  decussata  Sow.     [Area.] 

99.  Barbatia  velata  Sow.     [Area.] 

100.  B<irbatia  divaricata  Sow.     [Area.] 

101.  Barbatia    gradata   Brod.  et    Sow. 

[Area.] 

102.  Radula  arcuata  Sow.     [Limag.] 

103.  Ostrea  glomerata  Gould. 


ANCEY'S  GALAPAGOS  SPECIES,  ETC. 

In  the  Bulletin  of  the  SociStiS  Malac.  de  France*  Mr.  C.  F.  Ancey, 
under  the  titie  of  "Nouvelles  Contributions  Malacologiques,"  has  de- 
scribed Bulimulus  amcLstroides;  in  connection  with  the  description  he 
refers  to  B.  calvus  Sowerby  as  the  only  species  with  which  it  may  be 
compared,  but  his  shell  has  a  ^'facies  g<5n^ral  tr^s  diflR§rent,*'  form  more 
oval,  less  height,  and  a  more  delicate  sculpture. 

His  varieties  of  B,  ruguloaus  Sby.,  namely,  infuscata  and  planospira, 
and  of  B.  eschariferus  Sby.,  bizonalisy  and  subconoidulis,  have  already 
been  mentioned. 

In  speaking  of  the  Galapagos  Bulimoids  he  says :  <^  Les  Bulimes  appar- 
tiennent  incontestablement  au  syst^me  americaine,  mais  ils  se  soot 
modifies  pen  k  peu,  grace  k  la  nature  volcanique  de  ces  lies  et  k  leur 
position  g^ographique." 


•  Jumet  1887,  IV,  pp.  293-299. 


Digitized  by 


Google 


^^^iBwT^']  PROCEEDINGS   OF   THE    NATIONAL   MUSEUM.  411 

As  to  the  relationship  of  the  Galapagos  Bulimi  to  many  of  the  forms 
inhabiting  yarioas  subregions  in  the  general  one  of  the  South  Amer- 
ican main,  compared.  Mlineatus  Sby.in  Eeeve,  No.  132,  from  "St.  Elena 
and  west  Columbia,"  with  certain  aspects  of  rugulosus  Reeve's  No. 
121.  Without  making  an  exhaustive  or  even  systematic  search  for 
analogies  in  form,  sculpture  and  general  facies,  a  random  reference 
includes  such  species  as  pustulosus  Brod.,  rhodacme  Pfr.,  and  pupiformis 
Brod.,  from  Huasco;  pruinosus  Sby.,  and  scalariformis  Brod.,  from 
Peru;  modestus  Brod.,  albicans  Brod.,  affinia  Brod.,  arrosus  Brod.,  and 
punctulifer  from  Chile;  striatus  King  and  striatulus  of  Sby.,  montivagus 
Orb.,  Bolivia;  sordidus  Lesson,  apodometes  Orb.,  Laurentii  Sby.,  Chile 
and  Peru,  and  limonoicusy  Orb.,  also  from  Peru ;  Torallyi  Orb.,  tro- 
choid€8  Orb.,  and  crepundia  Orb.,  three  Bolivian  forms.  But  it  is 
not  simply  to  these  as  figured  in  the  monographs,  but  to  the  shells 
themselves  that  attention  is  called ;  many  of  the  species  above  named 
it  would  be  quite  impossible  to  represent  satisfactorily  by  one,  two,  or 
three  figures,  or  by  the  same  number  of  examples;  the  variation  which 
many  of  them  exhibit  is  so  great,  that  a  large  series  is  absolutely 
necessary. 

It  will  be  noticed  that  the  mainland  forms  suggested  by  me  for  com- 
parison with  the  Galapagos  shells  are  principally  Chilian  and  Peruvian ; 
from  the  former  especially.  It  would  seem  so  far  as  the  Bulimoids  are 
considered,  that  the  islands  were  stocked  from  this  part  of  the  conti- 
nent rather  than  from  Ecuador  and  farther  north. 


REIBISCH'S  WOLF  COLLECTION. 

Die  conchyliologische  Fauna  der  Galapagos-Inseln,  von  Paul  Bei- 
bisch  (mit  Tafel  i  und  ii),*  includes  the  following,  being  an  annotated 
and  descriptive  catalogue  or  summary  of  the  teiTcstrial  species  pre- 
viously described  and  of  others  regarded  by  the  author  as  new  and 
described  as  such.  The  material  which  Keibisch  had  before  him  was 
collected  by  Dr.  Theodor  Wolf,  State  geologist  of  Ecuador,  but  the 
number  of  examples  seems  to  have  been  exceedingly  limited  and  gen- 
erally in  an  unsatisfactory  condition ;  eitlier  immature,  weathered,  or  in 
some  other  way  imperfect. 

For  the  sake  of  continuity  I  have  quoted  herein  from  Eeibisch's 
papers  all  of  the  previously  described  species  which  he  has  included, 
following  his  numbers,  though  in  some  cases  he  has  added  nothing  to 
our  previous  knowledge.  In  other  instances  the  information  he  has 
given  as  to  station,  altitude,  etc.,  is  of  sufficient  interest  to  make  the 
publication  desirable. 

*GeB.  IsiH  iu  Dreadeii,  1892,  Abh.  3. 
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I.  BULIMUIiUS  Leach. 

1.  Bulimolus  eachariferus  Sow. 
Habitat. — Chatham  Island  (Darwin). 

2.  Bulimolus  unifaaciatns  Sow. 

Habitat. — Charles  Island  (Cuming,  Wolf).  One  example,  a  dead 
shell  without  epidermis. 

3.  Bulimulus  nucula  Pfr. 

Habitat. — Charles  Island  (Wolf).  Three  examples,  only  one  per- 
fect.    *'  The  smallest  of  the  group  of  B.  nux.'^^ 

4.  Balimulus  verruoosus  Pfr. 

Habitat.— Galapagos  (teste  Pfeiffer,  1.  c.). 

5.  Bulimulus  asperatus  Albers. 

Habitat. — Charles  Island   (Wolf).    "Five  examples,   all   without 

epidermis." 

6.  Bulimulus  nuz  Brod. 

Habitat.— Charles  Island  (Cuming,  Wolf).  At  an  elevation  of  300 
to  600  feet,  in  the  dry  zone;  only  a  few  imperfect  examples  collected 
"  under  bushes  and  stones." 

7.  Bulimulus  incrassatus  Pfr. 

Habitat.— Chatham  Island  (Wolf).  Not  rare  at  an  elevation  of  900 
to  2000  feet  in  the  wooded  region,  on  bushes,  with  B.  Chemnitzioides 
Forbes  and  B,  terehra^  Eeib.,  [B,  (=Pleuropyrgu8)  Habeli  Stearns] ;  also 
variety  sukattis,  Reib.  Habitat,  Charles  Island  (Wolf);  also  variety 
nudform*M  Petit,  Habitat,  Galapagos  (Hanet-Clery),  Charles  Island 
(Wolf). 

Beibisch  here  comments  briefly  on  the  plasticity  of  the  B.  niw?  form. 

8.  Bulimulus  ustulatus  Sow. 

Habitat. — Charles  Island  (Cuming,  Wolf).  Color  bands  are  more 
conspicuous  than  the  sculpture. 

9.  Bulimulus  invaUdus  Reib. 

Habitat.— Charles  Island  (Wolf). 

10.  Bulimulus  venustus  Reib. 

Habitat.— Charles  Island  (Wolf).  The  author  says  of  this,  it  is 
close  to  ti8tulatii8. 
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11.  Bnliauilus  oalws  Sow. 

Habitat. — James  Island  (Cuming);  Charles  Island  (Wolf). 

12.  BnlimoliM  Jacobi  Sow. 

Habitat. — James  Island  (Cuming). 

13.  BulimiiluB  pallidus  Reib. 

Habitat.— Albemarle  Island  (Wolf),  in  the  dry  zone,  200  to  800 
feet  altitude,  under  stones  and  bushes.    Of  four  examples  only  one  was 

perfect. 

14.  Bulimulus  cinereuB  Reib. 

Habitat. — James  Island  (Wolf).  The  description  of  this  species, 
according  to  the  author,  rests  on  two  examples  in  poor  condition. 

15.  BolimuluB  rugnlosaB  Sby. 

Habitat.— Chatham  Island  (Cuming,  Wolf),  300  to  600  feet;  com- 
mon on  bushes  on  the  cliffs  and  under  stones;  the  prevailing  form  on 
Chatham,  as  B,  nux  is  on  Charles  Island. 

16.  BulimuluB  ventroBUB  Reib. 

Habitat. — Barrington  Island  (Wolf).  Common  on  the  whole  is- 
land; holds  a  similar  position  here  that  nuj?,  rugulosusj  and  Wolji 
maintain  in  the  other  islands.  The  form  is  inconstant  and  variable. 
Three  examples,  one  imperfect. 

Variety  fl. 

Habitat. — Chatliam  Island  (Wolf).  Two  examples,  more  shiny  and 
darker  colored  than  the  Barrington  specimens. 

17.  BolimuluB  galapaganuB  Pfr. 

Habitat. — Galapagos  (teste  Pfeiffer  I.  c),  Barrington,  Wolf.  Of 
the  foregoing  species,  numbered  15, 16,  and  17,  Beibisch  remarks  they 
form  a  subgroup  restricted  to  the  eastern  i)art  of  the  archipelago. 

18.  BulimuluB  acutuB  Reib. 

Habitat. — Chatliam  Island  (Wolf),  at  an  elevation  of  900  to  2,000 
feet;  very  abundant  in  grassy  spots  and  on  the  trunks  of  trees.  Two 
mature,  one  adolescent  examples. 

19.  BnllmtilaB  ctirtas  Reib. 

Habitat.— Chatham  Island  (Wolf),  900  to  2,000  feet.  Very  abun- 
dant in  grassy  places  and  on  the  trunks  of  trees.  The  author  remarks 
that  it  forms,  with  B,  aeutusj  a  peculiar  group  restricted  in  distribution 
so  for  as  known  to  Chatham  Island. 
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20.  Bnllmulus  raglfenis  Sow. 
Habitat. — James  Island  (Cuming). 

21.  Bnlimiilus  nudus  Belb. 

Habitat. — Charles  Island  (Wolf).  The  author  says  of  this  that  in 
form  it  st-ands  between  sculpturatus  and  mgiferusy  but  differs  from  said 
species  in  size,  and  the  sculpture  is  less  distinct.  The  description  rests 
on  two  examples,  weathered  (calcinerten). 

22.  Bulimulus  BOUlptaratu%  Pfr. 
HABiTAT.-^Galapagos  (Darwin). 

23.  BulimuluB  Darwlni  Pfr. 

Habitat — Galapagos  (Darwin). 

24.  Bolimalus  Wolfi  Reib. 

Habitat. — ^Indefatigable  Island,  on  lava  cliffe,  under  stones,  etc 
This  is  said  to  be  characteristic  of  Indefatigable  Island,  as  rugulosus 
is  of  Chatham  and  mix  of  Charles  Island.  Number  of  examples  three, 
two  grown  and  one  immature.  Very  close  to  Darwini^  but  differs  in 
having  a  third  tooth,  occurring  on  the  outer  lip. 

25.  BuUmuluB  Simrothl  Reib. 

Habitat. — ^Albemarle  Island  (Wolf).  Not  common,  in  the  tree-clad 
region  1,000  to  2,000  feet  elevation;  represented  by  three  individuals 
which  may  not  be  fully  grown ;  one  of  these  is  deformed*  Reibisch 
remarks  that  the  first  eleven  species  are  limited  to  Charles  and 
Chatham  islands;*  the  latter  (No.  11)  up  to  this  time  observed  in  only 
two  places.  The  rugulosus  and  curtus  groups  are  restricted  to  Barring- 
ton  and  Chatham,  and  20  to  25  grouped  or  subgrouped  under  Darwini^  as 
a  type,  occur  on  Charles,  Indefatigable,  James,  and  Albemarle.  Here 
also  comes  in  as  a  subgroup  B.  Jacobi. 

26.  BuUmulus  (PleuropyrgUB)  terebra  Reib. 
IB,  {PleuropyrgUB)  Haheli  Stearns.    The  Nautilns,  Jannarjs  1892,  pp.  9S-99.] 

Habitat.— Chatham  Island  (Wolf),  at  an  elevation  of  900  to  2,000 
feet  in  the  wooded  region,  on  mossy  rocks  and  under  stones;  abundant 
Four  examples,  of  which  hardly  one  is  well  preserved. 

27.  BulimuluB  (PleuropyrgUB)  chemnitzioideB  Fbs. 

Habitat.— Chatham  Island  (Wolf),  station  300  to  600  feet  altitude; 
abundant  on  rocks  and  under  stones,  along  with  B.  rugulosus. 


*  Revising  the  distribution  as  given  above  by  Reibisch  of  the  first  eleven  species, 
which  includes  B.  nux,  Albermarle  must  be  credited  with  that  species  on  the  proof 
of  Jlbairoas  examples,  and  iJarwinif  which  he  includes  in  his  numbers  20  to  25, 
must  be  credited  to  Bindloe  as  given  by  Wimmer. 
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28.  Bulimulus  (Pleuropyrgus)  lima  Reib. 

Habitat. — Ghatham  Island  (Wolf).  Bare;  occurring  with  P.  tere- 
bra',  only  two  examples  detected,  one  of  these  possibly  a  junior. 

Judging  by  his  figure,  I  should  regard  the  above  as  a  dwarfed  or 
adolescent  form  of  chemnUzioides. 

Eeibisch  observes  that  this  group,  Pleuropyrgus,  seems  to  be  restricted 
to  Ghatham  Island.  With  our  present  limited  knowledge  of  the  land 
mollusks  of  the  Galapagos  group  it  would  appear  so,  but  much  more 
light  is  needed  to  make  generalizations  of  any  great  value. 

29.  Bulimulus  (PelecostomA)  canaliferuB  Reib. 

Habitat. — Ghatham  Island  (Wolf).  Abundant  in  moss  at  an  ele- 
vation of  900  to  2,000  feet.    Four  mature  individuals. 

This  may  prove  to  be  a  valid  species;  the  figure  is  unsatisfactory;  it 
suggests  relationship  to  rugifera  and  may  be  a  dwarfed  variety  of  that 
species. 

30.  BulimuluB  (Pelecostoma)  cymatoferuB  Reib. 

Habitat. — Ghatham  Island  (Wolf).  "Immature  examples"  seem  to 
have  been  regarded  as  a  sufiBcient  foundation  for  this  species,  of  which 
the  soft  parts  are  unknown,  and  the  genus  must  rest  on  shell  charac 
ters  only. 

The  above  is  figured  in  pi.  ii,  7,  of  Eeibisch's  paper;  it  is  DalFs  Lep- 
tinariachathamensisj*  a  subgenus  of  Stenogyra  in  the  family  St&nogyridod. 

n.  BULIMINUS  Ehreuberg. 

31.  BuUminuB  (RhaphieUus)  acliatinellinuB  Forbes. 

Habitat. — Galapagos  (Guming),  Ghatham  Island  (Wolf),  on  mossy 
rocks  at  an  elevation  of  900  to  2,000  feet;  apparently  rare;  no  good  live 
examples  detected.  Reibisch  says  the  sole  example  figured  differs  in 
several  particulars  from  that  given  in  PfeiflFer. 

II.  PUPA  Draparnaud. 

32.  Pupa  (Leucochila)  munita  Reib. 

Habitat. — ^Albemarle  Island  (Wolf),  "  on  bushes  near  the  shore," 
close  to  P.  Wolfi^  which  is  abundant  in  the  province  of  Guayaquil, 
Cicaador. 

33.  Pupa  (Leucochila)  clausa  Reib. 

HABiTAT.—Indefatigable  Island  (Wolf). 

On  bushes  near  the  shore,  Beibisch  implies  that  this  is  a  more  de- 
veloped form  of  P.  Wolfi, 


*  NautiluB^  January,  1892, 
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IV.  8XJCCINBA,  Drapaxnand. 
34.  Succinea  (Tapada)  Bettil  Smith. 
Habitat.— Chatham  Island  (E.  A.  Smith,  /.  c). 
35.  Succinea  (Tapada)  Wolfi  Reib. 

Habitat.— Chatham  Island  (Wolf). 

lu  the  wooded  region,  900  to  2,000  feet  above  the  sea,  abundant  in 
moss  and  among  rocks;  also  yht. producta,  a  more  elongated,  slenderer 
form  than  the  typical  WoJJi^  represented  by  a  single  individual;  sta- 
tion same  as  type  form. 

V.  HBLICINA  Lamarck. 
36.  HeUclna  VTolfL  Reib.    (PI.  ii,  Fig.  13.) 

Habitat. — Chatham  Island  (Wolf).  Station  same  as  the  above  Sue- 
cineasj  900  to  2,000  feet  altitude,  among  the  mosses 'and  rocks.  This 
form  yras  previously  described  by  Dall,  and  was  named  by  him  neHtot- 
icay  see  Helicina  {Id^sa)  nesiotica  in  "  The  Nautilus  "  for  January,  1892. 

Of  Reibisch's  invaUdus  (No.  9)  and  his  (No.  10)  venmtuSy  the  number 
of  examples  that  he  had  is  not  stated.  If  one  may  judge  of  these  by 
the  following,  it  may  be  assumed  that  the  number  was  quite  inadequate. 

Of  pallidm  (No.  13)  four ,  only  one  of  which  was  jp^r/fect;  cineretis  (No. 
14),  tico  in  x>oor  condition;  ventrosm  (No.  16),  three  examples,  one  im- 
perfect; actitus  (No.  18),  tivo  mature  one  adolescent  example;  nudm  (No. 
21),  ttco  examples  weathered;  Wolfi  (No.  24),  three  specimens,  two 
grown,  one  immature;  Simrothi  (No.  25),  three  individuals  which  may 
not  be  fully  grown ;  one  of  these  is  deformed. 

The  extreme  variation  of  these  Galapagos  bulimoids  is  so  great  that 
it  may  ultimately  be  found  that  what  are  now  regarded  as  three  spe- 
cies, JJarwiniij  rugiferus  and  sculpturatu^j  plus  callosities  and  color,  are 
varieties  of  one.  To  these  should  be  added  Reibisch's  Wolfi,  which 
probably  belongs  to  Darwinlj  the  third  tooth  on  the  outer  lip  which 
constitutes  the  difference,  is  of  insignificant  value. 

DR.  JONES'S  CHATHAM  ISLAND,  GALAPAGOS  SHELLS.* 


1.  Mytilus  cuneiformis  Reeve^=M.  auguB' 

tanus  Lam. 

2.  TeUina  (Capsa)  excavata  Sby. 

3.  Mactra  velata  Phil. 

4.  Bulla  puuctulata  A.  Ad. 

5.  Coniis  lucidus  Mawe. 

6.  Conns  nux  Brod. 

7.  Oliva  peruviana  Lam. 

8.  Fusus  Dupetithouarsii  Kien. 

9.  Purpura  melo  Duclos. 
10.  Purpura  patula  Linn^. 


11.  Purpura  patula  var. 

12.  Mouoceros  tuberculatum  Gray  -f-  Pur- 

pura moricata  Gray. 

13.  lanthina  fragilis  Lam.=»I.  striatula 

Cpr. 

14.  Oniscidea  tuberculosa  Brod. 

15.  Cerithium  inaculosum  Kien. 

16.  Amalthea  antiquata  Linn^. 

17.  Amalthea  barbata  Sby. 

18.  Acmiea  scutum  Orb. 

19.  Fissurella  virescens  Sby. 


*  List  of  shells  collected  on  the  west  coast;  of  South  America,  principally  between 
latitudes  7^  30'  south  and  8°  49'  north,  Proc.  U.  S.  Nat.  Mus.,  Vol.  xiv,  pp.  307-^35. 
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DALL'S  GALAPAGOS  SPECIES. 

In  Mr.  Dall's '^  Preliminary  Report*  on  the  Collection  of  Mollusca 
and  Brachiopoda  obtained  in  ISST-'SS"  on  the  voyage  of  the  U.  S. 
Fish  Commission  steamer  Albatross  from  Fortress  Monroe  to  Califor- 
iiia,  etc.,  the  following  new  species  are  described  by  him,  and  are  re- 
corded as  occurring  "near  the  Galapagos  Islands,"  having  been 
dredged  at  the  stations  indicated. 

1.  Leda  pontonia  Dall. 

Stations  2807  and  2808,  812  and  634  fathoms,  mud  and  sand. 

2.  Verticordla  perplicata  DaU. 
Station  2807,  in  812  fathoms. 

3.  Dentalium  megathyrls  DaU. 

Station  2807,  in  81^  fathoms;  this  form  was  also  dredged  off  Chiloe 

Island  and  southwest  Chili  at  stations  2788  and  2789,  in  1,050  and  1,342 

fathoms. 

4.  Acteeon  perconicus  DaU. 

"Near  the  Galapagos"    •    *    *    812  fathoms. 

5.  Scaphamder  Intermptus  DaU. 

Station  2807,     •     •     •    812  fathoms. 

6.  Pleurotoma  exulans  DaH. 

Station  2808,    *    *    *    634  fathoms. 

7.  CalUotectum  vemicosum  DaU. 

Station  2807,     •     •     •     in  812  fathoms. 

8.  Fleuxx>tomeUa  argeta  DaU. 

Station  2807,    •     •    •    812  fathoms. 

9.  PleurotomeUa  (Qymnobela)  agonla  DaU. 

Stations  2807  and  2808. 

10.  PleurotomeUa  suffaaa  DaU. 
Station  2807. 

11.  ChryaodomuB  (Sipho)  teBtudlnis  DaU. 

Station  2807. 

12.  Nassa  Tovniaendi  DaU. 
Station  2807. 

13.  Scala  pompholyz  DaU. 
Station  2807. 


"  Proc.  U.  8.  Nat.  Mus.,  Vol.  xii,  pp.  219-362,  pis.  v-xv,  1889. 

Proc,  N.  M.  93 27 

Digitized  by 


Google 


418        MOLLUSKS  OF  THE  GALAPAGOS — ^STEARNS. 

14.  aasa  Rathbuoi  DaU, 

Station  2818,  in  392  fathoms. 

15.  HaliotU  PourtalesU?  DaU. 

Station  2815,  in  33  fathoms,  sand,  near  Charles  Island. 
Subsequently  in  the  "  Nautilus,''  January,  1892,  Mr.  DaU  described 
the  following  terrestrial  forms  collected  by  Dr.  G.  Baur. 

16.  Helicina  (Idesa)  neaiotica  DaU. 

The  first  species  of  the  family  reported  from  the  Galapagos;  Chat- 
ham Island,  on  leaves  of  plants  1,600  feet  above  the  sea.  Mr.  DaU 
remarks,  ^'  the  type  is  not  unknown  in  the  Panamic  region,  but  is  said 
to  be  absent  from  the  west  slope  of  the  Andes.'' 

17.  Leptinaria  chathamenaia  Dan. 

"  Chatham  Island,  on  ferns  at  1,600  to  2,00f)  feet  above  the  sea.  Some- 
what analogous  forms  are  found  in  the  mountains  of  the  Panamic 

region." 

18;  Zonitea  (HyaUnia)  Bauri  DaU. 

'*  South  Albemarle  Island,  oa  weathered  bones  of  tortoises.  •  •  • 
The  absence  of  any  form  of  Helix  or  Zonites  has  been  commented  on 
by  most  of  those  naturalists  who  have  treated  of  the  Galapagos  shell- 
fauna,  and  it  was  certainly  a  most  extraordinary  deficiency  from  any 
point  of  view.  This  discovery  of  Dr.  Baur's  removes  the  most  strik- 
ing anomaly  of  the  fauna." 


I 
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LIST  OP  THB  MOLLUSK-FAUNA  OF  THE  GALAPAGOS  ISLANDS,  COMPILED  FROM 

THE  FOREGOING. 


Class  PELECYPODA. 

Order  PRIONODESMACEA. 
Suborder  OSTRACBA. 

Family  OSTREID^. 

Genus  OSTRBA  Linn<^. 
1.  OBtrea  folium  Gmel. 

James  Island,  Albatross, 

2.  OBtrea  glomerata  Gonld. 

Galapagos,  Wimmer. 

Suborder  ANOMIACEA. 

Family  ANOMIID.^E. 

Genus  ANOMIA  Linn^. 

3.  Anemia  adamuB  Gray. 

z=A  lampe  Gray. 

James,  Albatross;  Galapagos,  Carpenter. 

Suborder  PECTINACEA. 

Family  PECTINID^i:. 
Genus  PBCTBN  MiiUer. 

4.  Pecten  BubnodoBua  Sby. 

James  Island,  Albatross. 

5.  Pecten  magnificus  Sby. 
Galapagos,  Carpenter. 

Family  LIMID^. 
Genus  LIMA  Bruguiere. 
6.  Lima  aroaata  Sby. 
James  Island,  Albatross;  Galapagos,  Carpenter,  Wimmer« 
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7.  Lima  pacifica  Reeve. 
Hood  Island,  Carpenter. 

Suborder  MYTILACEA. 

Family  AVICULID^. 

Genus  Avicula  Lamarck. 
8.  Avicula  Cumingii  Reeve. 
Galapagos,  Wimraer. 

Genus  PERNA  Bruguiere. 
9.  Perna  ChenmitsiauiaB  Orb. 
=^l8ognomon  C.  Anct. 

Indefatigable  and  Hood  Islands,  Albatross. 

10.  Perna  legpumen  Gmelin. 
Hood  Island;  Wiminer. 

11.  Perna  quadrangolare  Reeve. 
Charles  Island,  Winimer. 

Family  MYTILID^. 
Genus  MYTILUS  Linn<^. 
12.  M3rtiluB  multiformia  Cpr. 
Hood  Island,  Albatross. 

13.  Mytilus  Adamseanus  Dkr. 
Hood  Island,  Wimmer. 

14.  Mytilns  cuneiformis  Reeve. 
Chatham  Island,  Jones. 

Genus  SBPTIFER  Recluz. 

15.  Septifer  Cumingianua  Dkr. 
Hood  Island,  Albatross. 

Genus  MODIOLA  Lamarck. 

16.  Modiola  capax  Cpr. 

Hood  Island,  Albatross;  Galapagos,  Carpenter. 

Genus  MODIOLARIA  Beck. 

17.  Modiolaria  coarctata  Dkr. 

Galapagos,  Carpenter. 
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Suborder  ARCACEA.^ 

Family  ARGIDJi:. 

Genus  ARCA  Lamarck. 

18.  Area  truncata  Sby. 

Oalapagos  Islaods,  Carpenter. 

Subgenus  BTS80ABCA  Swainson. 
19.  Area  (Bysaoarca);  aolida  Sby. 
Indefatigable  Island,  Alhatross. 

20.  Byaaoarca  gradata  B.  &  S. 

Hood  Island,  Albatross^  Wimmer;  Charles  Island,  Petrel;  James, 
Chatham,  and  Indefatigable  islands,  Albatross. 

21.  Bysaoarca  Reevlana  Orb. 
Hood,  James,  and  Indefatigable  islands,  Albatross. 

Genus  BARBATIA  Gray. 

22.  Barbatia  velata  Sby. 
Hood  Island,  Wimmer. 

23.  Barbatia  decuaaata  Sby. 
Hood  Island,  Wimmer. 

Genus  DAPHNODBRMA  Mont.,  not  Poll. 
24.  Daphnoderma  dlvaricata  Sby. 
Galapagos  Islands,  Wimmer. 

Family  LEDID^. 

Genus  LBDA  Schumacher. 

25.  Leda  pontonia  Dall. 
Off  Oalapagos,  634  fathoms,  Albatross. 

Order  TELEODESMACEA. 
Suborder  CARDITACEA. 

Family  CxVRDITID  Jil. 

Genus  CARDITA  Bruguiere. 

Subgenus  VEKEBICABDIA  Lamarck. 

26.  Cardita  flammea  Mich. 

=  C.  raria,  Brod. 

Hood  and  James  islands;  Albatross;  Bindloe,  Wimmer;  Oalapagos, 
Carpenter.  ^  , 
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27.  Cardita  craasa  Sby. 
f  =  incraasata  Sby. 

Galapagos  Islands;  Carpenter. 

Suborder  LUCINACEA. 

Family  LUCINID^. 

Genus  LUCflNA  Brugier^. 
Subgenus  LVCIVA  s.  s. 

28.  Lucina  bella  Conrad. 
Hood,  James,  and  Chatham  islands;  Albatross. 

29.  Lucina  punctata  Linn^. 
Hood  Island,  Wimmer. 

30.  Lucina  fibula  Ad.  &  Kve. 
Hood  Island,  Wimmer. 

Suborder  CHAMACEA. 

Family  CHAMIDJi:. 
Genus  CHAMA  Bruguier^. 
31.  Chama  echinata  Brod. 
Indefatigable  and  James  islands;  Albatross. 

32.  Chama  frondosa  Brod. 
Hood  and  James  islands,  Albatross. 

33.  Chama  imbricata  Brod. 
Galapagos  Islands,  Carpenter. 

34.  Chama  inquinata  Brod. 
Indefatigable  Island,  Albatross. 

35.  Chama  Janus  Reeve. 
Galapagos  Islands,  Carpenter. 

36.  Chama  spinosa  Brod. 
Hood  Island,  Carpenter. 

Suborder  CARDIACEA. 

Family  CAEDIID.E. 

Genus  CARDIUM,  Lamarck. 

37.  Cardium  conoors  Brod. 
James  Island,  Albatross. 
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Suborder  VENERACEA. 

Family  VEXERlDiE. 

Genus  CHIONE  Megerle. 
38.  Chione  multicostata  Sby. 
James  Island,  Albatross. 

39.  Chione  compta  Broil. 
Indefatigable  Island,  Albatross. 

40.  Chione  undatella  Sby. 
James  Island,  Albatross. 

Subfamily  Tapesinje. 

Genns  TAPES  Megerle. 
41.  Tapes  grata  Say. 
Indefatigable  Island,  Albatross. 

Suborder   TELLINACEA. 

Family  PETRICOLIDiE. 

Genus  PBTRICOlaA  Lamarck. 

42.  Petricola  amygdalina  Sby. 

Galapagos  Islands,  Carpenter. 

Family  TELLINID^. 
Genus  LUTRICOLA  Blaiuville. 

43.  Lutricola  ezcavata  Sby. 

=L.  alia  Conrad. 
Chatham  Island,  Jones;  Indefatigable  Island,  Albatross. 
Family  SEMELID^, 
Genus  8EMBLE  Schumacher. 

44.  Semele  rupium  Sby. 
Hood  Island,  Carpenter. 

45.  Semele  punctatum  Sby. 
Galapagos  Islands,  Carpenter. 

Suborder  MACTRACEA. 

Family  MACTRID^. 
Genus  MACTRA  Liuu^. 
46.  Mactra  velata  Phil. 

Chatham  Island,  Jones. 
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Order  ANOMALODESMACEA. 
Suborder  ANATINACEA. 

Family  VERTICORDITDiE.  | 

Genus  VERTICORDIA  l^ood.  | 

47,  Verticordia  perplioata  Dall. 

! 
Off  Galapagos  Islands,  812  fathoms,  AlhatrosH.  I 

Suborder  ENSIPHONACBA. 

Family  GASTROCH^NIDuE. 
Genus  OASTROCELSNA  8pengler. 

48.  OaBtroohaBna  regulosa  Sby. 
Galapagos  Islands,  Carpenter. 

49.  OaBtrochsena  brevls  8by. 
Galapagos  Islands,  Carpenter. 

50.   Ohastrocha&na  hyalina  Sby. 
Galapagos  Islands,  Carpenter. 

Suborder  ADESMACEA. 
Family  PHOLADIDyE. 

Genus  PHOLAS  Linn^. 
51.  Pholas  acuminata  Sby. 
?  =  Parapholas  aoum inata . 
Chatham  Island,  Jones. 

Class  SCAPHOPODA. 

Order  SOLENOCONCHA. 

Family  DENTALIID^. 

Genus  DBNTALIUM  Linn4. 

52.  Dentalium  megathyris  Dall. 

Off  the  Galapagos  Islands  in  812  fathoms,  Albatross. 

Class  GASTROPODA. 
Subclass   ANISOF^LEURA, 

Superordcr  EUTHYNEURA. 

Order  OPISTHOBRANCHIATA. 

Suborder  TECTIBRANCHIATA. 

Family  ACT^ONID^. 

Genus  ACTEON  Montfort. 

53.  Actaeon  perconicuB  Dall. 

Near  the  Galapagos  in  812  fathoms,  Albairoaa, 
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Family  SCAPHANDEID^. 

Genus  SCAPHANDER  Moutfort. 

54.  Scaphander  intermptus  Dall. 

Oft'tbe  Galapagos  iRlandB  in  812  fatbomn,  Albatross. 

Family  BULLID^. 

GenuH  BULIjA  Linn<^. 
55.  Bulla  punctulata  A.  Ad. 
Chatham  Island,  Jones,  Hood,  and  Indefatigable,  Albatross, 

56.  BuUa  Quojri  Gray. 
Galapagos  Islands,  Cari)enter. 

57.  BuUa  nifilabris  A.  Ad. 

Hood  and  Bindloe  Islands,  Wimmer;  Galapagos  Islands,  Carpenter. 

Order  PULMONATA. 

Suborder  STYLOMMATOPHORA. 

Subfhniily    OKOPHILA. 

Family  LIMACID^. 

Genus  ZONITZS8  Montfort. 

Subgenus  HTALDflA  Ferussac. 

58.  Zonites  (Hyalinia)  Baurl  DaU. 

Soutb  Albemarle  Island,  Baur. 

Family  BULIMULID^. 

Genus  BTTLIMTTLUS  Leach. 

Section  NJB8I0TU8  Albert. 

59.  Bulimulus  nux  Brod.,  Sby.  (type). 

Albemarle  Island,  Albatross;  Charles  Island,  Petrel,  Carpenter,  Bei- 
biscb,  Albatross;  Chatham  Island,  Albatross. 

59.     *     *    banded  variety. 

1  =iu8tulatu8  Rve.,  non.  Shy. 

Charles  Island,  Albatross;  Carpenter,  Keibisch. 

59.     '     "     *    Variety  intercised  sculpture. 

Charles  Island,  Albatross. 


59.     *     •     '     •    Ventricoee  variety. 

2  =  Reeve's  type. 
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Cbarles  iBland,  Carpenter. 

3 var.  =  anperatua  Albers. 

Charles  Island,  Keibiscli. 

4 var.  --^  incrasaatHS  Pfr. 

Charles  Island,  Reibisch,  Galapagos,  Carpenter. 

5 var.  aulcatna  Reib. 

Charles  Island,  KeibiHcb. 

59.     *•••-*     eloug;ate4l  variety. 

Charles  Island,  Alhatrosft. 

6 f  rerruvoHHS  Pfr. 

Charles  Island,  Carpenter. 

59.     ••••••     Variety  with  distortecl  mouth. 

Charles  Island,  Alhatrosft. 

59.     *••••••     Variety  with  orenulateil  suture. 

Charles  Island,  Albatross. 

59.     ••••••»#     Variety  with  sutural  uoiles. 

7 =  nuciformiit  Petit. 

Chatham  Island,  Albatross;  Charles  Island,  Beibisch. 

59.     •*••••**»    Varieties  intermediate. 

8  • _  nucula  Pfr. 

9 f-  invalidus  Heib. 

10 ^-  vennsius  Reib. 

Charles  Island,  Keibisch;  Galapagos  Island,  Cai-penter. 

60.  Bulimulua  Jacobi  Sby. 

James  Island,  Carpenter;  Chatham,  Albatross. 

61.  Bulimulua  ruguloauB  Sby.  non  Rve. 

Charles   Island,   Albatross,  Carpenter;   Chatham   Island,  R^ibisch, 
Carpenter. 

1 var.  infuscata  Ancey . 

2 var.  planospira  Ancey. 

Chatham  Island,  Ancey. 

62.  BulimuluB  eschariferus  Sby.  non  Rve. 

Charles  Island,  Petrel;  Chatliam,  Albatross,  Carpenter. 

1  var.  hisonalia  Ancey. 

2  var.  aubconoidalis  Ancey. 

63.  Bulimulua  unifaaciatua  Sby. 
Charles  Island,  Cari)enter,  lieibisch,  Petrel. 
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64.  BulimuIuB  calvus  Sby. 
Charles  Island,  Beibisch;  James  Island,  Carpenter. 

65.  BuUnmlus  amaatroides  Ancey. 
1=ealvu8  var. 

66.  Bulimulus  Oalapaganus  Pfr. 
Galapagos  Island,  Carpenter;  Barrington  Island,  Beibisch. 

67.  Bnlimuloa  Darwini  Pfr. 
Bindloe  Island,  Wimmer;  Galapagos  Islands,  Carpenter. 

68.  BiiUmulus  nigiferus  Sby. 
James  Island,  Carpenter. 

69.  Bulimulus  sculpturatus  Pfr. 
Galapagos  Islands,  Carpenter. 

70.  BuUmulus  Manini  Pfr. 

Galapagos  Islands,  Carpenter. 

71.  Bulimulus  ustulatus  Sby.,  nou  Rve.  nor  Reib. 

Charles  Island,  Carpenter. 

72.  Bulimulus  pallidus  Reib. 
Albemarle  Island,  Beibisch. 

73.  Bulimulus  cinereus  Reib. 

James  Island,  Beibisch. 

74.  Bulimulus  ventrosus  Reib. 
Harrington  Island,  Beibisch. 

74a. var.  ft.  Reib. 

Chatham  Island,  Beibisch. 

75.  Bulimulus  acutus  Reib. 

Chatham  Island,  Beibisch. 

76.*  Bulimulus  curtus  Reib. 
Chatham  Island,  Beibisch. 

77.*  Bulimulus  nudus  Reib. 
Charles  Island,  Beibisch. 

78.*  Bulimulus  Woia  Reib. 

Indefatigable  Island,  Beibisch.  ^ 
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79. '^  Bullmulus  Simrothi  Keib. 
Albemarle  Island,  Beibisch. 

8«etioB  RHAPHISLLVat  Pfr. 
80.  Bullmulus  achatinellinus  Forbes. 
Chatham  Island,  Carx>enter,  Albatross;  Hood  Island,  Wimmer. 

Genas  PTRaUS. 
Section  PLXnEOPTROVS  Kartoni. 
81.  Bulimulus  chemnltsioides  Forbes, 
f  =  B.  lima  Reib. 

Chatham  Island,  Carpenter,  Albatross^  Keibisch. 

82.  Bulimulus  Habeli  Steams  =  B,  (Pleuropyrgug)  ierebra  Reib. 
Chatham  Island,  Albatross^  Reibisch. 

Baotion  PELSOOSTOMA  RwbiMh. 
83.  BuUmulus  canaliferus  Reib. 
Chatham  Island,  Beibisch.     • 

Family  PUPID^. 
Genus  PUPA  Drapamaud. 
Subgenus  LEUCOCHILA  Martens. 

84.  Pupa  munita  Reib. 

Albemarle  Island,  Beibisch. 

85.  Pupa  clausa  Reib. 

Indefatigable  Island,  Beibisch. 

Family  STENOGYBID^. 

Genus  STBN007RA  Shott. 

Subgenus  LEFTDTABIA  Beok. 

86.  Leptinaria  ohathamensis  Dall. 

=  Bul%mulu9  (Peleeoatoma)  cymatoferus  Reib. 

Chatham  Island,  Banr;  Beibisch. 

Family  SUCCINIIDiE. 

Genus  SUCCINBA  Drapamaud. 

87.  Succinea  Bettii  Smith. 

var.  =  S,  Wolfi  Reib.,  var. 

Chatham  Island,  Beibisch,  Albatross;  Charles  Island,  Petrel. 

•I  bave  included  these  (76-79)  in  my  list,  although  I  suspect  their  validity. 

t  Used  here  tentatively  as  a  section  oi  BuHvuuIvm  Leach  non  ^s/tnfimf^Ehr^T 
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88.  Suocinea  "Wolfi  Reib. 
Chatham  Island,  Beibisch. 

var.  producia  Reib. 

Chatham  island,  Keibisch.  * 

SuperfUxxiily  DITRKMAXA.. 

Family  ONCHIDIIDiE. 

Genus  ONCHIDIUM  Cavier. 

89.  Oncbidium  laosliei  Steams. 

(Plate  LI,  Figs.  2,3.) 

Albemarle  and  Charles  islands.  Albatross, 

Geuns  ONCHIDELLA  Gray. 
90.  Onchidella  Steindacbnerl  Semper. 
(Plate  LI,  Figs.  4,5.) 
Charles  and  Albemarle  islands,  Albatross, 

Suborder  BASOMMATOPHORA. 
SuperikmilT-  -AKTEOPHILA. 

Family  AUEICULID^E. 

Genus  AURICULA  Lamarck. 

91.  Auricula  stagnale  Petit. 

=  Ellohium  stagnale  Petit. 

Bindloe  Island,  Wimmer. 

Genus  TRALIA  Gray. 
Tralia  panamenais  C.  B.  Adams. 
Hood  and  Charles  islands,  Wimmer. 

Subfamily  MELAMPIN^]. 

Genus  PEDIPES  Adanson. 
93.  Pedipes  angulatus  C.  B.  Adams.  . 
Bindloe  Island,  Wimmer. 

Genus  MBLAMPUS  Montfort. 
94.  Melampus  triUneatus  C.B.Adams. 
Hood  Island,  Wimmer. 

Superfamily    I?£2TRO]?HII^i!L. 

Family  SIPHONARIIDJE. 

Genus  SIPHONARIA  Sowerby. 

95.  Biphonaria  glgas  Sby. 

Oalapi^os  IslandSi  Carpenter. 
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96.  Siphonaria  flcutellam  Desh. 
s=iObliquata  Sby.  f 
Galapagos  Islands,  Carpenter. 

SubgenuH  WHjIjIAMIAi  MontvruBaio. 

97.  VriUiamia  peltoides  Dall. 

Hoocl  Island,  Albatross;  Galapagos  Islands,  National  Museum. 

Supcrorder  STREPTONEURA. 

Order  CTENOBRANCHIATA. 

Suborder  ORTHODONTA. 

Sixperfamlly    TOXOGLOSSA. 

Family  TEEEBRID^. 
Genus  TERCBRA  Bniguiere. 

98.  Terebra  ornata  Gray. 
Galapagos  Islands,  Carpenter. 

99.  Terebra  strigata  Sby. 
Galapagos  Islauds,  Wimmer,  Carpenter. 

Family  CONID^, 

Genus  CONX78  Linn^. 

100.  Conua  bruuneus  Wood. 

Hood,  Duncan,  James,  and  Indefatigable  islands,  Albatross;  Gala- 
pagos Islands,  Carpenter,  Wimmer. 

lOOa.  Conus  bruxmeus,  var.  dlademus  Sby. 

Hood  and  James  islands.  Albatross;  GaLapagos  Islands,  Carpenter. 

lOOb.  Conus  bnumeua,  var.  tiaratus  Brod. 

=  coronatn8  Dillwyn. 

Hood  Island,  Albatross^  Wimmer;  Biiidloe  Island,  Wimmer;  James 
Island,  Albatross. 

lOOc.  Conus  bninneus,  var.  —  miliaris,  Auct.  iii  error. 

Hood  and  Duncan  islands,  Albatross. 

lOOd.  Conus  minimus,  var. 
^ ^ihrunneus,  var. 

Galapagos  Islands,  Carpenter. 

lOOe.  Conus  varius,  var. 
1  .=  hrunn€U8f  var. 
Galapagos  Islands,  Car])enter. 
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101.  Conns  pnrpuraBcens,  Brod. 

Hood,  James,  and  Indefatigable  islands,  Albatross;  Galapagos 
Islands,  Carpenter. 

lOla.  Conu»  purpnrascens,  yar. 

=  regalitatm  Sby . 

Hood,  Charles,  James,  and  Indefatigable  islands.  Albatross;  Gala- 
pagos Islands,  Wimmer. 

lOlb.  Conus  purpurasoens,  yar. 
=  C.  Luzonicua  Sby,  yar. 
Galapagos  Islands,  Carpenter. 

102.  ConuB  nuz  Brod. 

Hood  Island,  Albatross j  Wimmer j  Charles  Island,  Petrel,  Wimmer; 
Bindloe  Island,  Wimmer;  James  Island,  Albatross;  Chatham  Island, 
Jones;  Galapagos  Islands,  Carpenter. 

103.  ConuB  InciduB  Mawe. 
=  C  reticulatus  Sby. 

Hood  and  James  islands,  Albatross;  Chatham,  Jones;  Galapagos, 
National  Museum. 

104.  ConuB  pyriformus  Beeye. 

Hood  Island,  Albatross. 

105.  ConuB  gladiator  Brod. 
James  Island,  Albatross. 

106.  Conus  Fergnaonl  Sby. 
James  and  Indefatigable  islands,  Albatross. 

FamUy  PLEUROTOMID^. 

Genus  PLBUROTOMA  Lamarck. 

Subgenus  PISUBOTOMA  ss. ' 
107.  Pleurotoma  ezulanB  Dall. 
Off  Galapagos  Islands,  812  fathoms.  Albatross. 
Genus  DRILIiIA  Gray. 
108.  Drillia  ezcentrica  Sby. 
Galapagos  Islands,  Carpenter. 

109.  DrilUa  bicolor  Sby. 
Galapagos  Islands,  Carpenter. 
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110.  DrilUa  rueilera  Sby. 
Galapagos  Islands,  Carpenter. 

111.  DriUia  albicos;,ata  Sby. 
Galapagos  Islands,  Carpenter. 

112.  DriUia  splendidula  Sby. 
Galapagos  Islands^  Carpenter. 

Genus  MANOIIsIA  RisRo. 
Subgenns  CITHARA  Schumacher. 

113.  Cithara  denBlstriata  Cpr. 
Chatham  Island,  Albatross. 

114.  Cithara  orysa  Hinds. 
Bindloe  Island,  Wimmer. 

Subgenus  DAPHFXLLA  Hinds. 

115.  Daphnella  sp.,  f  --casta  Hinds. 
Indefatigable  Island,  Albatross. 

Subgenus  CALLIOTBCTUK  Ball. 

116.  Callioteotum  vernioosum  Dall. 
OflF  Galapagos  Islands,  812  fathoms,  Albatross. 

Subgenus  FLEUBOTOMELLA  Verrill. 

117.  PleurotomeUa  argeta  Dall. 
OflF  Galapagos  Islands,  812  fathoms.  Albatross. 

118.  PleurotomeUa  suffuaa  Dall. 
Oflt*  Galapagos  Islands,  812  fathoms,  Albatross. 

BecUon  GTXHOBSLA  VerrUl. 

119.  PleurotomeUa  agonia  DaU. 

Ofi'  Galapagos  Islands,  812  and  G34  fathoms.  Albatross. 
Family  CANCELLARID.E. 

Genus  CANCBLLARIA  Lamarck. 

120.  CanceUaria  mitriformis  Sby. 
Galapagos  Islands,  Cari>enter. 
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121.  Cancellaria  haBmastoma  Sby. 
Galapagos  Islands,  Carpenter. 

122.  Cancellaria  ?  chryBOStoma  Sby. 
Galapagos  Islands,  Carpenter,  National  Museum. 

Superlamily  RHACIO-LOSSA. 

Family  OLIVID^. 
Genus  OLIVA  BrHgniere. 
123.  Oliva  peruviana  Lamarck. 
Chatham  Island,  Jones. 

124.  Oliva  kaleontina  Duclos. 
Galapagos  Islands,  Carpenter. 

GenuH  OLIVBLLA  Swainson. 

125.  Olivella  ?  graciUs  Gray. 
Chatham  Island,  Albatross. 

Family  MAEGINELLIDuE. 

GenuH  MAROINELLA  Lamarck. 
8«ction  VOLVARINA  Hinda. 
126.  Volvarina  varia  Sby. 
Galapagos  Islands,  Wimmer. 

127.  Volvarina  rubella  C.  B.  Adams. 

Bindloe  Island,  Wimmer. 

Subgenus  PERSICULA  Schumacher. 

128.  Persicula  imbricata  Hinds. 
Indefatigable  Island,  Albatross. 

129.  Peraicula  phrygia  Cpr. 
Indefatigable  Island,  Albatross. 

Family  MITRIDiE. 

Genus  MITRA  Lamarck. 

130.  Mitra  crenata  Brod. 

Hood  Island,  Wimmer. 
Proc.  K.  M.  93 28 
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Genua  STRIOATELLA  SwainBon. 

131.  Strigatella  efifusa  Swainson. 

James  Island,  Albatross;  Hood  Island,  Wimmer;  Galapagos,  Car- 
penter, 

132.  Strigatella  MatiB  Brod. 

Hood,  Duncan,  and  James  islands,  Albatross;  Charles  Island,  Pe- 
trel 5  Galapagos  Islands,  Carpenter,  Wimmer,  National  Museam. 

133.  Mltra  muricata  SwainBon. 
=Jf.  lena  Wood. 

Galapagos,  Carpenter. 

SubgenuH  C08TELLABIA  Swainson, 

134.  CoBteUaria  gauaapata  Rve. 
Galapagos  Islands,  Carpenter. 

Subgenus  THALA  H.  &.  A.  Adams. 
135.  Thala  gratiosa  Rve. 
Galapagos  Islands,  Carpenter. 

Family  FASCIOLAEIIDuE. 

! 
Genus  FASCIOLARIA  Lamarck.  | 

136.  FaBOlolaria  princeps  Sby. 

James  and  Indefatigable  islands,  Albatross, 

Genus  LATIRUS  Moutfort. 

137.  LatiruB  ceratuB  Gray. 

Galapagos  Islands,  Carpenter. 

138.  LatiruB  variooBus  Reeve. 

James  Island,  Albatross;  Hood  Island,  Wimmer;  Charles  Island, 
Petrel;  Glalapagos  Island;  Carpenter,  National  Museum. 

139.  LatiniB  tuberculatuB  Sby. 

Hood  Island,  Albatross^  Wimmer;  Charles  Island,  Petrel;  DnocaD, 
James  and  Indefatigable,  Albatross y  Bindloe  Island,  Wimmer;  Gala- 
pagos Islands,  Carpenter. 

Subfamily  FUSIN.E. 
Genus  FUSUS  Lamarck. 
140.  FuBUB  Dupetithouarsii  Kiener. 
Chatham  Island,  Jones;  Galapagos  Islands,  Carpenter. 
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Family  BUCCINID-^. 

Genus  CHR7SODOBCX7S  Swainson. 

Subgenus  SIPHO  Morch. 

141.  Sipho  testudinis  Dall. 

Near  the  Galapagos  Islands,  in  812  fathoms. 

Genus  PI8ANIA  Bivona. 

Subgenus  TRITOIIIBEA  Swainson. 

142.  Tritonidea  sangninolenta  Duclos. 
=  T.  hcemastoma  Gray. 

Hood,  James,  Duncan, Charles,  and  Indefatigable  islands,  Albatross; 
Hood  and  Bindloe  Islands,  Wimmer;  Galapagos  Islands,  National  Mu- 
seum. 

143.  Tritonidea  cinis  Beere. 

Galapagos  Islands,  Carpenter. 

144.  Tritonidea  biliratnm  Reeve. 
Galapagos  Islands,  Carpenter. 

Genus  BNOINA  Gray. 

145.  Engina  carbonaria  Rve. 

Hoody  Duncan,  and  James  islands.  Albatross;  Galapagos  Islands, 

Carpenter. 

145a.  Bngina  carbonaria  Rve.,  var. 

=  oroco9ioma  Rye. 

Hood  Island,  Albatross;  Charles  Island,  Petrel;  Galapagos  Islands, 
Carpenter,  Wimmer. 

145b.  Engina  carbonaria  Rye.,  var. 
=  forficostaia  Rve. 

Hood  Island,  Albatross;  Galapagos  Islands,  Carpenter. 

146.  Engina  pulohra  Reeve. 

as  Bucdnti^m  pulchrum  Reeve, 
•f  E,  Beeciana  C.  B.  Adams. 

Galapagos  Islands,  Carpenter. 

147.  Engina  pyrostoma  {^by. 
Galapagos  Islands,  Carpenter. 

148.  Engina  maura  Sby.  f 

Galapagos  Islands,  Carpenter. 

149.  Engina  zonata  Reeve. 

Charles  Island,  Carpenter.  Digitized  by  Googlc 
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Family  NASSID^. 

GenuB  NASSA  Lamarck. 
150.  Nassa  nodicincta  A.  Adams. 

Charles  and  Indefatigable  islands,  Albatross. 

151.  Nassa  nodifera  Powis. 
=  -.v.  teffula  Reeve. 

Galapagos  Islands,  Carpenter. 

152.  Nassa  angulifera' A.  Ad. 
Galapagos  Islands,  Carpenter. 

153.  Nassa  versicolor  C.  H.  Adams. 
Galapagos  Islands,  Wimmer. 

154.  Nassa  Townsondi  DaU. 
Near  the  Galapagos  Islands,  in  812  fathoms. 

Family  COLUMBELLID^. 

Genus  COLUMBELLA  Lamarck. 
155.  Colambella  castanea  Sby. 

Hood  Island,   Albatross^   Wimmer;  Charles  and  Bindloe  islands, 
Wimmer. 

156.  Columbella  paytensis  Lesson. 

=  C  spurca  Sby. 

Hood  and  Indefatigable  islands,  Albatross. 

157.  Columbella  fuscata  Sby. 

Indefatigable,   Hood,  Chatham,    and    James     islands,   Albatross; 
Charles  Island,  Petrel;  Galapagos  Islands,  Wimmer. 

158.  Columbella  heemastoma  Sby. 

Hoods,  James,  and  Indefatigable  islands,  Albatross. 

SubgrenuB  ALIA  H.  and  A.  Adams. 

159.  Alia  unicolor  Sby. 

Galapagos  Islands,  Carpenter. 

Genus  STROMBINA  Morch. 

160.  Strombina  bicanalifera  Sby. 
Galapagos  Islands,  Carpenter. 
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161.  Strombina  lanceolata  Kiener. 
Galapagos  Islands,  Carpenter. 

Subgenus  NITIDBLLA  Swainson. 

162.  Nitldella  incerta  Stearns. 

Indefatigable  Islandj  Albatross;  Galapagos  Tslands,  National  Mnsenm. 

163.  Nitldella  cribraria  Lam. 
Hood,  Charles,  and  Bindloe  islands,  Wimmer. 

Subgenus  AHACHI8  A.  Adams. 
164.  Anachis  atramentaria  Sby. 
Chatham  Island,  Carpenter;  Hood  Island,  Wimmer. 

165.  Anachis  ruguloaa  Sby. 

Hood  and  Bindloe  islands,  Wimmer;  Galapagos  Islands,  Carpen- 
ter, National  Mnsenm. 

166.  Anachis  varians  Sby. 
Galapagos  Islands,  Carpenter. 

167.  Anachis  nigricans  Sby. 
Galapagos  Islands,  Carpenter. 

168.  Anachis  snfiusa  Sby. 
Bindloe  Island,  Wimmer. 

169.  Anachis  elegantnla  Muroh. 
=  f  Amycla  pulchella  Sby.,  Wimmer. 
Bindloe  Island,  Wimmer. 

Genus  AM7CLA  H.  and  A.  Adams. 
170.  Amycla  sp. 
Bindloe  Island,  Wimmer. 

Family  MUBICID^. 

Genus  BCCTREZ  Linnd. 
Subgenus  PHTLLOHOTUS  Swainson. 
171.  PhyUonotus  regius  Swainson.  ^^ 

Galapagos  Islands,  Wimmer. 
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172.  Phyllonotus  pxincepa  Brod. 
James,  Charles,  and  Indefatigable  islands,  Albatross. 

Genus  TROPHON  Moiitfort 
173.  Trophon  ?  zanthostoma  Brod. 
=  T.  pcrnvianus  Lesson. 
Hood  Island,  Albatross. 

Genus  OCINEBRA  Leacb. 
174.  OoinebrapumlluB  A.  Ad. 
Galapagos  Islands,  Carpenter. 

Genua  vxxuJjARIA  Swainson. 
175.  Vitularia  salebroaa  King. 
Galapagos  Islands,  Carpenter. 

Subfamily  Purpurin^. 

176.  Purpura  patula  Linn^. 

James,  Indefatigable,  and  Hood  islands.  Albatross;  Charles  Island, 
Petrel;  Chatham  Island,  Jones;  Galapagos  Islands,  Carpenter. 

Subgenus  FUBFUBELLA  Dall. 

177.  Purpura  oolumellaris  Lamarck. 

Hood,  James,  Charles,  Duncan,  Chatham,  and  Indefatigable  islands. 
Albatross;  Hood,  Charles,  and  Bindloe  islands,  Wimmer;  Charles 
Island,  Petrel;  Galapagos  Islands,  Carpenter. 

Subgenus  PLAKITHAis  Bayle. 

178.  Purpura  planospira  Lamarck. 

Hood  Island,  Wimmer,  JL{i»a^ro««;  James  and  Indefatigable  islands, 
Albatross;  Galapagos  Islands,  Carpenter. 

Subgenus  THALE88A  H.  <&  A.  Ad. 
179.  Purpura  melo  Duclos. 

James,  Duncan,  Hood,  and  Indefatigable  islands,  Albatross;  Charles 

Island,  Wimmer;  Chatham  Island,  Jones;  Galapagos  Islands,  National 

Museum. 

ISO.  Purpura  caUaoensis  Gray. 


=  Coralliophila  calltMenHs  Auct. 
Charles  Island,  Petrel,  Albatross. 


Digitized  by 


Google 


""""imV']  PROCEEDINGS   OF   THE   NATIONAL   MUSEUM.  439 

181.  Purpura  triangularia  Blve. 
=  P.  Carolensis  Reeve. 
Charles  Island,  Carpenter. 

182.  Purpura  nucleus  Brod. 
Galapagos  Islands,  Carpenter. 

Genua  CONCHOLEPAS  SNvainson. 
183.  Concholepas  peruvianas  Lamarck. 
Hood  Island,  Wimmer. 

Genus  ItfONOCEROS  Lamarck. 

=  Acantkina  Waldheim. 
184.  Monoceros  grande  Gray. 

Hood  Island,  Wimmer;  James  and  Indefatigable  islands,  A  ^^afro8«; 
Galapagos  Islands,  Carpenter;  National  Museum. 

185.  Monoceros  tuberculatum  Gray. 
Chatham  Island,  Jones. 

Subfamily  Coealliophilin^. 

Genus  CORALLIOPHILA  Adams. 
Snbgeniis  BHIZOCHILTTS  Steenstrap. 
186.    Rhizochilus  parvus  Smith. 
Hood  Island,  Wimmer;  Charles  Island,  Petrel. 

187.  Rhizochilus  madreporarum  Sby. 
Hood  Island,  Wimmer. 

Suborder  STREPTODONTA. 

Superfamily  I>TEN  OG-LOSS A. 

Genus  SCALA  Humphrey. 

188.  Soala  pompholyx  Dall. 

"Near  the  Galapagos"  in  812  fathoms. 

Section  CIRSOTllEMA  Moroh. 

189.  Cirsotrema  diadema  Sby. 

Hood  Island,  Wimmer;  Galapagos  Islands,  Carpenter. 

Family  JANTHINID^. 
Genus  JANTHINA  Lamarck. 

190.  Janthina  fragiUs  Lamarck. 

=«/.  striatula  Cpr. 

Chatham  Island,  Jones;  Galapagos  Islands,  Wimmer. 
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SuperfUmily  GhYMNOO-ILiOSSA. 

Family  EULIMIDJS. 

Genus  EXJIiIMA  Risso. 
191.  Eulima  micana  Cpr. 

Bindloe  Island,  Wimmer. 

Genus  STILIFER  Brod. 
192.  Stilifer  astericola  Brod.  and  Sby. 
Galapagos  Islands,  Garpent-er,  Wimmer. 

Siiperfttmily  T-ZKNIOGrUOSSA. 

Family  TEITONIID^. 

Genus  TRITOmUM  Cuvier. 
Section  OOLUBRARIA  Schumacher. 

193.  Triton  Sowerbyi  Reeve. 
Indefatigable  Island,  Albatroas;  Galapagos  Islands,  Carpenter. 

194.  Triton  retioulatus  Blve. 
Galapagos  Islands,  Carpenter. 

Subgenus  LAKPTTSIA  Schumacher. 

195.  Triton  olearium  Linn<$. 
Indefatigable  Island,  Albatross , 

196.  Triton  dandestinus  Lam. 
Galapagos  Islands,  Carpenter. 

197.  Triton  veatitua  Hinds. 
Galapagos  Islands,  Wimmer. 

198.  Triton  lineatna  Brod. 
Galapagos  Islands,  Cuming- Reeve  (6  fathoms). 

199.  Triton  pictua  Reeve. 
Galapagos  Islands,  Carpenter. 

Family  CASSIDID^. 

Genus  CASSIS  Lamarck. 

Subgenus  CTPKSCA8SI8  Stutchbury. 

200.  Cypraecaaaia  tennia  Gray. 

James,  Charles,  Hood,  and  Indefatigable  islands,  Albatross;  Gala- 
pagos, Carpenter,  Wimmer. 
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SabgenuR  LEVENIA  Gray. 

201.  Levenia  coarctatus  Sby. 
Galapagos  Islands,  Carpenter. 

Family  DOLIIDiE. 

GenuB  DOLIITM  Lamarck. 

Subgenus  MALKA  Valenciennes. 

202.  Malea  ringens  Swainson. 
Galapagos  Islands,  Wimmer. 

Genus  ONISCIDIA  Swainson. 

203.  Onisoidia  tuberculosa  Reeve. 

James,  Hood,  and  Indefatigable  islands.  Albatross;  Hood  Island, 
Wimmer;  Ohatbam  Island,  Jones;  Galapagos  Islands,  Carpenter. 

204.  Oniscidia  zanthoatoma  A.  Ad. 

Galapagos  Islands,  Carpenter. 

Family  CYPE^IDiB. 

Genus  CTPRiBA  Linn6. 

205.  Cyprasa  exanthema  Linn^. 

Var.  =  C.  cervinetta  Kiener. 

James  and  Indefatigable  islands.  Albatross;   Galapagos  Islands, 
Wimmer. 

Subgenus  LUFORIA  Gray. 

206.  Luponia  nigropunctata  Gray. 

James,  Hood,  and  Indefatigable  islands.  Albatross;  Hood  and  Bind- 
loe  islands,  Wimmer ;  Galapagos  Islands,  Carpenter ;  National  Museum. 

207.  Luponia  albuginosa  Mawe. 
James  Island,  Albatross;  Charles  Island,  Wimmer. 

(Jenus  TRIVIA  Gray. 

208.  Trivia  pacifica  Gray. 

Hood  Island,  Albatross;  Hood,  Charles,  and  Bindloe  islands,  Wim- 
mer; Galapagos  Island,  Carpenter;  National  Museum. 

209.  Trivia  puUa  Gaskoin. 

Charles  and  Bindloe  islands,  Wimmer ;  Galapagos  Islands,  Carpenter. 

210.  Trivia  fuaca  Gray. 
Galapagos  Islands,  Cari>enter. 
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211.  Trivia  radians  Lamarok. 
OaJapagos  Islands^  Carpenter. 

212.  Trivia  sufitiBa  Gray. 
Galapagos  Islands,  Carpenter. 

213.  Trivia  sangninea  Gray. 
Oalapagos  Islands,  National  Museum. 

214.  Trivia  rubeacena  Gray. 
Galapagos  Islands,  Carpenter.. 

215.  Trivia  MangersB  Gray. 
Bindloe  Island,  Wimmer. 

Family  STROMBID^.. 

Genus  STROMBUS  Linu6. 

216.  Strombua  granulatua  Swainson. 
Galapagos  Islands,  Carpenter. 

Family  TEIFORID^. 

Genus  TRIFORIS  Deshayes. 

217.  Triforia  alternatas  C.  B.  Adams. 
Hood  Island,  Wimmer. 

Family  CERITHIOPSID^. 
Genus  CERITHIOPSIS  Forbes  and  Hanley. 
218.  Cerithiopsis  neglecta  C.  B.  Adams. 
Indefatigable  Island^  Albatross, 

Family  CERITHIID^. 
Genus  CERITHIUM  Brugui^re. 
219.  Cerithium  oceUatum  Brug. 
Galapagos  Islands,  Carpenter. 

220.  Cerithium  galapaginiM  Sby. 
=C,  interrupium  Mke.,  var. 
Galapagos  Islands,  Carpenter. 

221.  Cerithium  maculosiun  Kiener. 
=C,  nebuloamn  Sby. 

Hood,  Duncan,  James,  and  Indefatigable  islands,  Albatross;  Charles 
Island,  Petrel,  Chatham  Islands,  Jones,  Galapagos  Islands,  National 
Museum,  Carpenter. 
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221a.  Cerithlum  maculosiim  Kiener. 
var.  =  C.  adu8Uim,  Kiener. 

Hood  and  Charles  islands^  Wimmer;  Duncan^  James,  and  Indefat- 
igable islands,  Albatross;  Galapagos  Islands,  National  Museum. 

Family  MODULID.E. 

Genus  MODULUS  Gray. 

222.  Modulna  oerodea  A.  Ad. 

Hood  Island,  Albatross. 

Family  PLANAXID.E. 
Genns  PLANAXIS  Lamarck. 
228.    Planazia  planicoatata  Sby. 
Gftlapagos  Islands,  Carpenter. 

Family  VERMBTID^. 
Genus  SIPHOinUM  Morch. 

224.  Siphonium  margaritanun  Val. 

Hood  Island,  Wimmer. 

Genus  VBRMETUS  Moroh. 
Subgenus  8EBFUL0BBI8  Sasse. 

225.  Serpulorbis  aquamigenis  Cpr. 

Hood,  James,    and   Indefatigable   islands,    Albatross;    Oalapagos 
Islands,  Wimmer. 

226.  Serpulorbia  peUncidua  Brod. 
Hood  Island,  Wimmer. 

227.  Serpulorbia  pellucidua  Brod. 
Var.  p1anorl>oide8=Serpula  regular  is  Chem. 

Hood  Island,  Wimmer. 

Subgenus  ALEIES  Carpenter. 
228.  Aletessp. 
Hood  Island,  Albatross. 

Family  LITTORINIDiE. 

Genus  LITTORINA  F^russac. 

229.  Littorina  porcata  Phil. 

Galapagos  Islands,  Carpenter. 
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230.  Littorina  peruviana  Lam. 
Galapagos  Islaods,  National  Museum. 

GenuB  LACUNA  TurtoD. 
231.  Lacuna  porrecta  Cpr. 
Ilood  and  Bindloe  islands,  Wimmer. 

Genus  TBCTARIUS  Yaleuciennes. 

232.  Teotarins  lemniacatua  Phil. 

=  Hamns  lemniacatus. 
Hood  Island,  Wimmer. 

233.  Tectariua  trocholdea  Gray. 
=Haniu8  trochoides. 

Bindloe  Island,  Wimmer. 

234.  Tectariua  galapagienaia  Steams. 
Jan  es  Island,  Albatross. 

Family  EISSOID^. 

GenoB  RISSOA  Fr^menviUe. 

Subgenus  ALYAKIA  Risso. 

235.  Alvanla  aeqnisoulpta  Cpr. 

Indefatigable  Island,  Albatross. 

236.  Albania  reticulata  Cpr. 
Indefatigable  Island,  Albatross. 

237.  Alvanla  sp. 
Bindloe  Island,  Wimmer. 

GenuH  RIS80INA  Orbigny. 

238.  RiBSoina  fortis  C.  B.  Adams. 
Hood  Island,  Albatross;  Bindloe  Island,  Wimmer. 

239.  Rissoina  inca  C.  B.  Adams. 

Hooil  Island,  Wimmer;  Galapagos  Islands,  National  Musenm. 

240.  Rissoina  stricta  Mke. 
Galapagos  Islands,  National  Museum. 

Family  CALYPTR^IDJS. 
Genus  BftlTRULARIA  Schumacher. 
241.  Mitrularia  oepacea  Brod. 
=Calypira'a  cepacea  Auct. 
Cliatbam  Island,  Albatross. 
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242.  Mitmlaria  cormgata  Brod. 
=CalyptraBa  corrugata  Auot. 
James  Island^  Albatross, 

243.  Mitrularla  varia  Brod. 

Hood,  Gharles,  and  Bindloe  islands,  Wimmer;  Galapagos  Islands^ 

Carpenter. 

243a.  Mitrularla  sp. 

=:CalypircBa  sp. 

Oharles  Island,  Petrel  (probably  belongs  to  one  of  the  preceding). 

Genas  CRUCIBUliUM  Schamacher. 

244.  Cmcibulum  imbricatnm  Brod. 

James  Island,  Albatross. 

245.  Cmoibulmn  spinoanm  Sby. 

Chatham  Island,  Jones. 

Genus  CRBPIDXTLA.  Lamarck. 

246.  Crepidula  acnleata  Gmelin. 
Indefatigable  and  Hood  Islands,  Albatross. 

Genns  TROCHATBLLA  Lesson. 

247.  TrochateUa  radiana  Lamarck. 
Oalapagos  Islands,  National  Mnsenm. 

Family  AMALTHEID^. 

Genns  AMALTHEA  Schumacher. 

248.  Amalthea  Grayana  Menke. 

Hood,  Chatham,  and  Indefatigable  islands,  A2fra^ro8«;  Hood,  Charles, 
and  Bindloe  islands,  Wimmer;  Galapagos  Islands,  Carpenter. 

248a.  Amalthea  Grayana  Mke.  variety. 
Charles  Island,  Petrel. 

249.  Amalthea  antlquata  Linn^. 

Hood  Island,  Wimmer;  Chatham  Island,  Jones;  Indefatigable  Island, 

Albatross. 

250.  Amalthea  barbata  Sby.  .. 

Chatham,  Jones,  Indefatigable,  and  Hood  islands,  Albatross;  Chat- 
ham Island,  Jones;  Galapagos  Islands,  Carpenter. 

251.  Amalthea  ?  aubnifa  Sby. 
Oalapagos  Islands,  Wimmer. 

Digitized  by  VjOOQIC 


446  MOLLUSKS   OF   THE    GALAPAGOS — STEAENS. 

Family  NATICID^. 
Genus  NATICA  Lamarck. 
252.  Natica  maroccana  Chemnitz. 
Galapagos  Islands,  Carpenter. 

Genus  POL7NICE8  Montfort. 
253.  Polynlces  dubia  Reclnz. 
=  X.  atacamensis  Phil. 
Indefatigable  Island,  Albatross, 

254.  Polynlces  uber  Valenciennes. 
+  uherina  Orb.  +  Phillipiana  Nyst. 

Hood,  Charles,  and   Indefatigable  islands,  Albatross;    Hood  and 
Bindloe  islands,  Wimmer. 

Subgenus  LUHATIA  Gray. 

255.  Lunatia  otia  Brod. 

Indefatigable  Islsiudj  Albatross;  Hood  Island,  Wimmer;  GalapagOB 
Islands,  Gari)euter. 

Genus  Slgaretus  Lamarck. 

256.  Slgaretus  pellnoidua  Reeve. 
Charles  Island,  Wimmer. 

Family  LAMELLARIID.E. 
Genus  Lamellarla  Montague. 

257.  LameUarla  Stearnall  Dall. 
Hood  Island,  Albatross. 

258.  LameUarla  ?  rhombica  Dall. 
Hood  Island,  Albatross, 

Superfannily  IDOCOGLOSSA. 

Family  ACM^ID^. 
Genus  ACMJBA  Eschscholtz. 
259.  Acmaea  scutum  Orb. 
Hood  and  Indefatigable  islands,  Albatross;  Chatham  Island^  Jones. 

260.  Acmasa  striata  Reeve. 
Hood  Island,  Albatross;  Galapagos  Islands,  Carpenter. 

261.  Acmsea  patina.  Esch. 
Hood,  Charles  and  Bindloe  islands,  Wimmer. 
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262.  AomaBa  Bpeotmm  Nntt. — Reeve. 
Bindloe  Island,  Wimmer. 

Subgeoos  HACELLA  Schmnacher. 

263.  Nacella  subspixalis  Cpr. 
Charles  and  Hood  islands,  Wimmer. 

Superi^mily  RlilPirMDOHiOSSi^. 

Family  TUEBINID^. 
Genus  TURBO  Linn^. 
Seetion  BSHXCTUB  Bmuaaom. 

264.  Turbo  ■qnamigerua  Reeve. 
Oalapagos  Islands,  Carpenter. 

Family  TROCHID^. 
Genus  OMPHALIUS  Philippi. 

265.  Omphalius  Cookaonl  Smith. 

f  =  O.  fa9ciatu8  Bom. 

James  Island,  Albatross  ]    Hood,    Charles,  and    Bindloe    islands, 
Wimmer;  Charles  Island,  Petrel. 

266.  Omphalius  retioulatua  Wood. 
Hood  Island,  Wimmer. 

Genus  OAZA  Watson. 
267.  Oaxa  Rathbuni  Dall. 
Off  the  Galapagos,  in  392  fathoms. 

Family  NERITID^. 
Genus  NERITA  Bruguier(^. 

268.  Nerita  acabricoata  Lam. 

=  N.omata  Sbj'. 

Hood,  James,  and    Indefatigable    islands.  Albatross;   Oalapagos 
Islands,  Wimmer. 

269.  Nerita  Bemhardi  Recluz. 

Hood  Island,  Wimmer. 

Family  HELICINID^. 

Genus  HBLICINA  Lamarck. 

8««tioB  IBESA. 

270.  Helioina  nesiotica  Dall. 

=  H.  Wolfn  Rieb. 

Chatham  Island,  Baur,  Beibisch. 
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Superfaxxiily  ZYG-OJ3RA.NCH:iiV.TiV.. 

Family  HALIOTID^. 

271.  HaUotia  PourtalesU  Dall. 
Near  Charles  Island,  in  33  fathoms^  AlhairoHs. 

Family  FISSCJRELLIl)^.. 
Genus  FI8SX7RELLA  Bragiiiere. 

272.  Fiaaiirella  mutabilia  Sby. 
Galapagos  Islands,  Carpenter. 

273.  Fiaanrella  nigoaa  Sby. 
Hood,  Duncan,  Chatham,  James^  and  Indefatigable  Islands,  Alfto- 
tross;  Galapagos  Islands,  Carpenter;  National  Museum. 

274.  FiaanreUa  macrotrema  Sby. 
Indefatigable  Island,  Albatross;  Hood,  Charles,  and  Biudloe  Ishuids, 
Wimmer;  Galapagos  Islands,  Carpenter. 

275.  FiasnreUa  crasoa  Lam. 
Galapagos  Islands,  National  Museum. 

276.  FissiireUa  obacura  Sby. 
^-—F.  rugoea  Sby.,  variety. 

Hood,  Charles,   and    Bindloe    Islands,  Wimmer;   Charles  Island, 
Petrel;  Chatham  Island,  Albatross;  Galapagos  Islands,  Carpenter. 

277.  FiasnreUa  nigrocincta  Cpr. 
Galapagos  Islands,  National  Museum. 

278.  FisaureUa  ▼irescena  Sby. 
Chatham  Island,  Albatross;  Jones. 

278a.  Fiaaurella  nlgropimctata  Sby. 
=  F,  rirescens  56y.,  var. 
Chatham  Island,  Albatross;  Galapagos  Islands,  Caii>eiit«r. 

Genus  FISSURIDEA  Swainson. 
=Glyphi8  Carpenter  non  Agaaaiz. 

279.  Fiaauridea  inaequaUa  Sby. 

Hood,  Chatham,  and  Indefatigable  islands.  Albatross;  Hood,  Charles, 
and  Bindloe  islands,  Wimmer;  Galapagos  Islands,  Cariienter. 

279a.  Fiaauridea  inaequaUa  Sby. 
Var.=i^.jHca  Sby. 

Indefatigable  Ishxndy  Albatross }   Galapagos  Islands,  National  Mu- 
seum. 
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280.  Fiasuridea  satamalis  Cpr. 
Chatham  Island,  Alhafross. 

281.  FlBBiiri'dea  alta  C.  B.  Ad. 
-  Bindloe  Island,  Wimmer. 

282.  Fiasuridea  mua  Reeve. 
Bindloe  Island,  Wimmer. 

SulDclass  ISOPLEMLIRA. 

Order  POLYPLACOPHORA.* 
Siiperminil.y  EOCHITON-IA. 

Family  ISOHNOCHITOXID.^. 
Genua  CHiBTOPLEURA  Shuttlewortli. 
283.  ChsBtopleara  janeirenaia  Gray. 
Galapap:o8  Islands,  Wimmer. 

GenuB  CHITON  Linn<^.. 
Section  RADSIA  Gray. 

284.  Chiton  (Radaia)  aulcatna  Wood. 

Hoods,  Charles,  and  Indefatigable  islands,  Albatross;  Hood  Island, 
Wimmer;  Charles  Island,  Petrel;  Galapagos  Islands,  Carpenter,  Na- 
tional Museum. 

285.  Chiton  (Radaia)  Goodalli  Brod. 

Albemarle,  Chatham,  and  Indefatigable  islands,  Albatross  ;  Charles 
Island.  Petrel;  Galapagos  Islands,  Carpenter,  Wimmer,  National 
Museum. 

Genus  TONICIA  Gray. 
286.  Tonicia  ?  Coquimbenaia  Frembloy. 
Galapagos  Islands,  National  Museum. 

287.  ?  Tonicia  hlrundiformia  Sby. 
Galapagos  Islands,  Carpenter,  Wimmer. 

Superfairilly  OPSIOHI'^rOIS'I A. 

Family  MOPALIIDiE. 

GeuuB  ACANTHOCHITON  Leach. 

288.  Acanthochiton  apinifera  Frembloy. 

=  C.  aculeatus  Barnes. 

Galapagos  Islands,  National  Museum. 


•The  proper  classification  of  the  CVu/ohs  herein  listed  awaitH  the  publication  of  Mr. 
Pilsbry's  Monograph.  ^  t 
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The  total  number  of  species  iu  the  foregoing  list  embraces  288,  and 
the  varieties  number  30,  all  together  318,  which  may  be  segregated  as 
follows: 

SpeciM.  TuieUM. 

Pelecypods,  marine 61 

Scaphopodtf,  marine 1 

Gastropoda,  marine -. 206  13 

Gastropods,  land 31  17 

Total 288  90 

Of  the  288  species  59  were  detected  for  the  first  time  by  the  AUtatrou 
party;  of  these  12  are-deep  water  forms  obtained  by  dredging,  aud  not 
previously  described;  these  are  included  in  "Dalls  List."  Of  the 
shallower  water  forms  two  are  new  and  have  been  described  by  me 
elsewhere;  also  one  new  and  interesting  species  of  land  shell.  Many 
of  the  varietal  forms  I  regard  as  synonyms  or  of  doubtful  validity; 
whatever  may  be  their  value,  all  or  nearly  all  were  obtained  by  the 
Albatross  party,  as  may  be  seen  by  reference  to  the  text. 

Acknowledgments  are  due  to  Hon.  Marshall  McDonald,  U.  S.  Fish 
Commissioner,  for  the  use  of  the  drawing  from  which  the  map  accom- 
panying this  paper  has  been  reproduced,  and  to  Dr.  W.  H.  Dall,  who 
kindly  assisted  in  the  correction  and  revision  of  the  proofs. 

Plate  LI. 

Note.  —The  numbers  following  the  authority  of  tlie  Hpecific  name  denote  the  actml 
size  of  the  specimen  figured,  in  miUimeters. 

Fig.  1.  Bulimulus  (PleuropyrguB)  Habeli  length,  17.5;  breadth,  3.5;  p.  382. 

2.  (hichidium  Lesliei,  dorsjil  view;  length,  37.5;  breadth,  31.5;  p.  383. 

3.  Onchidium  Lesliei,  ventral  view. 

4.  Onchidella  Steindachneri,  dorsal  view;  length,  20.0;  breadth,  17.0;  p.  384. 

5.  Onchidella  Steindachnerif  ventral  view. 

6.  Nitidella  incertay  length,  6.02;  breadth,  2.75;  p.  390. 

7.  Tectariua  galapagiensiSf  length,  7.50;  breadth,  5.0;  p.  397. 

Plate  Lll. 
MAP  OF  GALAPAGOS  ISLANDS. 
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SCIENTIFIC  RESULTS  OP  EXPLORATIONS  BY  THE  U.  S.  PISH  COM- 
MISSION STEAMER  ALBATROSS. 

[Published  by  permission  of  Hon.  Habshall  McDonald.  Commissioner  of  Fisheriet,*^ 

No.  XXVI.— REPORT  ON  THE  PTEROPODS  AND  HETEROPODS  COLLECTED 
BY  THE  U.  S.  FISH  COMMISSION  STEAMER  ALBATROSS  DURING  THE 
VOYAGE  FROM  NORFOLK,  VA.,  TO  SAN  FRANCISCO,  CAL.,  1887-'88. 

BY 

James  I.  Peck, 


(With  Plates  liii-lv.) 
I.— THE  THECOSOMATOUS  PTEROPODS. 

In  the  coarse  of  the  steamer  Albatrossy  south  from  Norfolk,  represent- 
atives of  this  groap  of  the  MoUusca  were  dredged  at  a  series  of  seven 
stations,  off  the  West  Indies  Islands  and  along  the  eastern  coast  of 
South  America,  as  follows : 


Sta. 


[""•I 


Lat. 


Long. 


' 

o  / 

2750 

18  30N. 

2751 

16  54  K. 

2754 

11  40  N. 

2756 

3  22S. 

2760 

12  7S. 

2761  1 

15  39  S. 

2763 

24  17  S. 

63  31  00  W. 
63  12  00  W. 
58  33  00  W. 
37  40  00  W. 

37  17  00  W. 

38  32  54  W. 
42  48  30  W. 


Depth.,  Temp. 

I 


Character  of  bottom. 


I     Date. 


Fath. 

^F. 

496 

44.5 

687 

40.0 

880 

38.0 

417 

40.5 

1,019 

39.5 

818 

39.0 

671 

37.9 

1887. 

fine  gray  aand Nov.  27 

blue  glob,  ooze '  Nov.  28 

glob,  ooze Dec.  5 

gray  sand  bank Dec.  14 

brown  clay  (ooze) Dec.  18 

pteropodooze Dec.  26 

Drown  glob,  ooze Dec.  30 


They  were  also  taken  in  a  series  of  surface  collections  extending 
over  regions  as  follows : 


su. 

Lat. 

0  / 

1 

34  13  N. 

2 

31  16  N. 

16 

4  21  S. 

19 

7  37N.  I 

26 

0  30  N. 

31 

0  08S. 

LoDg.        I  Temp,  i 


Sky. 


Date. 


I 


74  13  30  W. 
71  50  00  W. 
81  50  00  W. 
78  46  30  W. 
88  37  30  W. 
90  06  00  W. 


^F.    ' 
75 
70  I 
74  I 
78 
80 
82 


smooth 

smooth 

very  smooth, 
light  swell., 
light  swell 


clear Nov.  22, 5  p.  m. 

slightly  clondy  .<  Nov.  23, 6:15  p.  m. 

moonlight '  Mar.  1, 1888, 4 :45  a.  m. 

hazy !  Mar.  3,2:15p.m. 

light  clouds Apr.  3, 7 :35  p.  m. 


smooth '  light  clouds I  Apr.  15. 7:30  p.m. 


Of  these,  it  will  be  seen  that  they  do  not  in  any  way  coincide  with 
the  dredging  stations,  since  only  the  first  two  in  which  live  pteropods 
were  taken  are  located  in  the  Atlantic,  off  Cape  Hatteras,  and  farther 
east  off  northern  Florida,  while  the  four  others  are  located  in  the  Pa- 
cific, one  off  Cape  Blanco  of  Peru,'  one  in  Bay  of  Panama,  and  two 
east  from  the  Galapagos  Islands.  The  vessel  having  in  the  mean  time 
passed  around  South  America  into  the  Pacific,  and  sailing  northward 
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reached  in  her  course  the  Galapagos  Islands.  Hence  ifc  is  that  a  com- 
parison of  the  foregoing  tables  of  stations  will  show  that  the  empty 
shells,  taken  with  the  dredge,  do  not  conform  in  locality  to  the  exist- 
ence of  live  animals  at  the  surface  taken  by  the  two  nets.  This  is  partly 
due  to  the  fact  that  surface  collecting  was  not  always  done  at  the  same 
time  and  place  as  the  bottom  collecting,  and  even  when  that  was  the 
case  the  result  was  the  same.  In  the  deei)-sea  dredgings  of  the  open 
waters  where  the  pteropods  are  found,  the  surface  and  bottom  collec- 
tions for  one  station  may  not  agree  closely,  whereas  the  averages  of  the 
surface  and  bottom  from  a  number  of  stations  of  the  same  region  may 
agree  quite  closely.  Corresponding  to  dredging  station  2756,  only  417 
fathoms,  the  surface  net  took  heteropods  ])ut  no  pteropods;  while  cor- 
resi)onding  to  a  surface  station  7,  at  which  also  heteropods  only  were 
taken,  was  a  dredging  station  2755  in  which  shells  of  neither  were  taken 
at  720  fathoms.  So  that  from  the  individual  i)osition  of  the  stations  no 
inferences  can  be  drawn  as  to  correlative  existence  be.tween  live  pteropoda 
at  the  surfa^ic  and  the  presence  of  their  dead  shells  at  the  bottom,  over 
the  same  Jirea.  Surfaite  collections  of  pteropods  may  be  i)resent  with- 
out the  occurrence  of  like  shells  in  collections  of  deposit  at  that  point, 
as  shown  at  surface  station  26,  as  also  deposit  shells  may  be  taken  with- 
out the  corresponding  i)rcsence  of  live  shells  at  surfaee,  ais  at  station 
2756.  But  these  dredgings  would  of  themselves  undoubtedly  show  that 
at  some  seasons  of  the  year  and  at  some  zonary  depths,  if  not  at  the 
sui'face,  these  mollusks  exist  in  greater  or  less  abundance  throughout 
the  regions  traversed  in  the  c(mrse  of  the  Albatross 

Of  the  three  families  of  Thecovsomatous  Pteropoda,  Limacinidic,  Oav- 
oliniidiiB,  and  Cymbuliida>,  the  first  is  represented  in  these  collections 
only  by  two  live  specimens  of  Limacina  inflata,  which  were  taken  at 
station  2754,  by  the  dredge,  at  a  depth  of  880  fathoms  associated  with 
sixdifl'erent  species  of  Oavoliniidte,  all  of  which  latter,  however,  were 
represented  only  by  empty  shells.  This  would  agree  with  IlaeckePs 
statement*  that  tliis  particular  species  is  one  of  those  belonging  to 
zonary  and  bathybic  faunie.  The  temperature  at  the  bottom  at  this 
point  was  38'^  1\,  46  degrees  colder  than  that  recorded  for  the  surface 
water,  amounting  almost  to  arctic  temperature. 

The  Cymbuliidie  are  not  represented  in  the  collections  in  any  way. 
The  Cavoliniidits  on  the  other  hand,  considering  the  fact  that  the  col- 
lecting points  at  which  they  occur  are  so  few,  are  (juite  completely 
represented  both  at  surface  and  bottom  At  the  dredging  stations  all 
the  eight  species  of  CavoJinlay  except  one  (glohulosa)  the  one  species 
of  Cuvierina  (columella)  and  six  of  the  fourteen  si)ecies  of  Clio^  nearly 
one-half  are  represented.  Cavoliniidie,  in  fact,  were  taken  at  everj'- 
one  of  the  dredging  stations  as  well  as  at  each  of  the  surface  stations 
where  any  pteropods  were  taken.     Under  this  family  of  the  eight  spe- 


*  JenaiHche  Zeitschrift  fur  Xaturwisseiischjift,  Fiiuf  und  zwauzigote  Bauds,  p.  ^77 
(Pteropoden  iiud  Heteropodeu). 
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cies  of  the  genus  GavoVniiaj  ttnchinta  occurred  at  two  of  the  dredging 
stations  2750,  2700,  luul  at  one  of  the  surfiice  stations,  surface  10.  The 
species  longirostris  was  found  at  two  dredging  stations  2754,  2700,  and 
two  surface  stations  20^  31 ;  tridentata  was  taken  at  four  of  the  dredg- 
ing stations  2750,  2750,  2700,  2703,  but  at  none  of  the  surface  collec- 
tions;  gibhona  occurred  at  two  of  the  dredging  stations  2750,  2700,  and 
at  one  surface  station,  19;  trisphwsa  was  found  at  four  of  the  dredging 
stations,  2750,  2751,  2754,  2700,  and  at  one  surfiice  station,  2;  inflexa 
was  taken  at  two  dredging  stations  2754,  2700;  quadridentata  occurred 
once  only,  as  a  deposit  sliell  at  2700. 

Of  the  species  of  Clio  represented  in  the  collections  from  these  points, 
Clio  {Creneis)  vlrgula  has  been  inchided  in  the  study,  although  it  was 
taken  at  a  point  fartlier  north  in  the  Gulf  Stream  (hereafter  described). 
Clio  (Creseis)  coniea  was  taken  at  surface  station  1 ;  Clio  {Hyalocylix) 
«/rmfrt  was  taken  at  surface  station  10;  Clio  (Styliola)  suhnlata  was 
taken  at  surface  station  1,  also  at  dredging  station  2754;  Clio  (s.  sir.) 
balantium  was  taken  at  dredging  station  2754 ;  Clio  (s.  sir,)  pyramid- 
ata  was  taken  at  dredging  stations  2750,  2751,  2700. 

Lastly,  of  the  genus  Cu  rierina,  the  species  cohnnella  was  taken  at 
two  dredging  stations  2754,  2700,  and  at  surface  station  2. 

Of  the  data  of  the  distribution  of  these  families  here  given,  results 
indicate  that  areas  of  deposit  and  the  surface  habitat  of  these  mollusks 
in  these  particular  temperate  and  tropical  regions,  are  rich  in  Cavolin- 
iidaft,  especially  so  in  Cavolinia^  while  Clio  and  Cuvierina  are  very  well 
represented;  Clio  occupyi  ng  the  more  northern  latitudes  in  so  far  as 
these  collections  give  evidence.  Eesults  also  show  that  there  are  no 
marked  distinctions  between  the  kinds  and  distribution  in  the  Atlan- 
tic and  the  Pacific  waters  upon  either  side  of  northern  South  Ameri- 
ica.  The  shells  in  deposit  confirm  the  evidence  of  the  surface  collec- 
tions, so  far  as  there  is  any  evidence  from  deposits  upon  the  floor  of  the 
ocean.  As  has  been  said,  there  is  no  material  dredged  from  the  Pacific 
side,  where  surface  collections  were  present,  but  these  latter,  from  the 
Pacific,  were  entirely  similar  to  the  relative  kind  and  abundance  of 
the  pteropods,  both  surface  material  and  deposit  shells,  of  the  Atlantic 
side.  The  few  Limaciuida*  taken,  either  as  dead  shells  or  in  the  low 
temperatures  of  bathybic  collections,  were  obtained  from  the  deep-water 
dredgings  in  the  Atlantic. 

I  have  given  in  Plate  i  an  outline  map  of  the  region  to  which  this 
account  applies,  reference  to  which  will  show  the  line  of  transit  along 
which  the  stations  are  laid. 

Some  of  the  dredging  stations  are  apparently  near  in-shore  for  the 
occurrence  of  pteropod  deposits,  but  all  are  drawn  in  at  least  500 
fathoms. 

After  leaving  station  2703,  the  course  of  the  steamer  lay  south  for 
26  degrees  of  latitude  in  the  shallow  waters  along  the  eastern  coast  of 
South  America,  the  depth  ranging  only  from  10  to  about  80  fothoms. 
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No  sliellK  of  ])teropod8  are  recorded  from  the  dredgiugs  iu  tliese 
waters.  Twelve  deep-water  Btations  are  also  recorded  along  the 
western  coast  of  South  America  in  the  course  of  the  vessel  northward 
through  15  degrees  of  latitude,  the  depth  ranging  from  100  to  1,200 
fathoms,  but  ijo  pteropods  are  rei>orted. 

No  dredging  stations  were  made  between  38^  08'  south  and  the 
equator.  In  fact,  all  the  other  forty-seven  dredging  stations  in  the 
Pacific  waters,  except  nine,  were  made  in  shallow  waters  ranging  from 
6  to  about  75  fathoms  ;  in  none  of  these  are  pteropods  recorded.* 
But  the  surface  collections  secured  them,  as  is  shown  in  the  outline 
map,  between  the  mainland  and  the  Galapagos  Islands,  as  described 
heretofore  in  this  article  for  the  various  genera  and  species  of  CaroUnia 
and  Clio.  No  dredging  stations  are  recorded  at  exactly  these  bearings 
except  one  at  surface  26  in  1,379  fathoms. 

I  have  given  thus  a  sketch  of  the  course  of  the  Albatross  and  thedepths 
and,  in  some  cases,  the  temperature  of  the  waters  traversed,  in  the  hope 
of  arriving  at  some  reasons  for  the  meeting  with  i>teropods  in  the  dredg- 
ing points  in  the  south  temperate  zone,  upon  both  eastern  and  west- 
ern coasts  of  the  southern  part  of  South  America,  in  the  same  measure 
as  they  are  found  in  the  northern  i)arts  in  the  torrid  zone.  Not 
belonging  to  litoral  faunae,  we  should  not  expect  them  in  the  shallow 
dredgings  along  the  coast.  But  some  other  causes  must  operate  to 
prevent  their  occurring  in  the  deeper  waters  of  the  more  open  sea 
along  those  coasts;  and  why,  therefore,  should  they  not  appear  from  the 
deeper  dredging  stations  on  the  western  coast  of  southern  South 
America?  The  dredging  stations  made  below  latitude  38°  were,  as 
has  been  stated,  taken  upon  the  eastern  side  in  shallow  waters,  but 
upon  the  western  side  in  much  deeper  waters,  so  that  bathybic  or 
zouary  faunae  would  be  very  different  from  that  of  the  shallower  seas; 
the  surface  temperatures,  however,  agree  very  closely.  A  series  of 
thirteen  consecutive  stations  of  tlie  east  side  below  latitude  38^  aver- 
aged, at  surface,  54.3^  F.  in  tlie  latter  half  of  the  month  of  January; 
a  similar  consecutive  series  of  thirteen  stations  in  about  the  same  lati- 
tude along  the  west  side  averaged  55°  in  the  first  half  of  the  month 
of  February.  But  no  pteropods  are  recorded  at  any  surface  stations 
in  the  Pacific  except  those  indicated  upon  the  outline  map  in  Plate  i, 
while  deposit  shells  were  not  taken  in  the  Pacific  by  this  expedition. 

Thus  it  falls  out  that  pteropod  collections  of  this  voyage  are,  in 
origin,  for  the  most  part  from  the  Caribean  and  Panamaic  provinces,— 
that  the  two  regions  furnish  material  entirely  similar  in  make-up— 
which  material  belongs  almost  exclusively  to  the  family  Cavoliniidw, 
representing  all  the  species  except  one  of  the  genus  CavoUnia^  the  spe- 


•See  ''table  of  trawling  and  dredging  stations"  made  by  Albatross  during  the 
year  and  a  half  ending  June  30,  1888;  in  the  Roport  of  the  Work  of  the  U.  S.  Fish 
CommissionSteanier  J//><if ro8«  from  January  1,  1887,  to  Juno  30,  1888,  by  Lient.  Com- 
mander Z.  I.  Tanner,  U.  S.  Navy,  coramandin<^.     Fish  Commission  Report  of  1887.^ 

Digitized  by  VjOOQIC 


^Tto^'I        proceedings  of  the  national  museum.  455 

cies  of  Cuvierina^  as  also  six  of  the  fourteen  species  of  CKo,  counting, 
however,  virgula  from  farther  north  ^  and  lastly  that  from  none  of  the 
deeper  water  dredgings  in  the  Pacific  are  reported  deposit  shells, 
although  at  times  dredgings  were  there  taken  in  the  same  region  with 
the  surface  collections  which  secured  them;  also  that  Limacina  occur- 
red only  at  considerable  depths  both  alive  and  as  deposit  shells. 

From  the  work  of  the  steamer  Blake  Alexandem  Agassiz  coucludes 
that  bottom  distribution  is  largely  determined  by  the  course  of  the 
ocean  currents,  so  that  by  means  of  pelagic  faunae  and  their  bottom 
distribution,  light  may  be  thrown  upon  the  course  of  the  currents.* 
To  this  cause  he  ascribes  the  presence  of  Arctic  pteropods  along  the 
New  England  coast,  from  the  course  of  the  Labrador  currents.  In  this 
way  also  an  explanation  is  found  why  surface  collections  of  pteropods 
may  be  abundant  over  deep  waters  while  the  bottom  distribution  must 
be  looked  for  elsewhere  along  the  ocean  current  which  sweeps  the  re- 
gion ;  such  doubtless  is  the  case  with  regard  to  the  surface  collections 
of  the  Albatross  on  this  voyage  in  the  Gulf  of  Panama  and  at  the  Gala- 
pagos Islands.  As  has  also  been  stated  from  the  evidence  of  these 
collections,  forms  of  Clio  are  more  abundant  in  the  more  northern  sta- 
tions than  representatives  of  CavoUnia.  If  therefore  we  regard  the 
equatorial  seas  of  the  West  Indian  and  Caribbean  regions  as  offering 
the  most  favorable  conditions  for  the  growth  of  these  pelagic  molluscs, 
it  may  be  readily  seen  that  they  would  be  largely  distributed  from 
these  areas  to  the  northward  upon  the  surface  of  the  Gulf  Stream; 
while  in  the  new  conditions  thus  encountered  the  abundance  of  the 
CavoUnia  forms  might  succumb  first,  and  that  the  species  of  Clio  might 
bo  enabled  to  hold  their  own  longer  in  the  struggle  and  so  be  carried 
farther  into  the  temperate  waters  of  the  Northern  Atlantic. 

So  also  in  the  distribution  of  these  molluscs  south  from  these  equa- 
torial areas  named,  the  Brazil  current  and  the  other  currents  runiung 
southward  along  the  coast  of  South  America  doubtless  carry  quantities 
of  pteropod  shells  far  from  the  habitat  of  the  animals  when  living  be- 
fore their  final  deposition  upon  the  bottom ;  but  the  bottom  accumula- 
tions may  at  the  same  time  be  augmented  by  the  shells  of  the  same 
species  borne  alive  upon  the  surface  of  the  current  until  such  conditions 
were  entered  as  to  cause  their  wholesale  destruction,  producing  a  com- 
paratively sudden  precipitation,  as  it  were,  of  some  of  the  classes  of 
living  organisms  as  soon  as  they  are  swept  into  the  regions  in  question. 

At  any  rate  from  these  or  other  causes  large  deposits  of  pteroi)od 
ooze  were  encountered  by  the  Albatross  in  her  course  along  the  South 
American  waters.  Such  an  ooze  was  discovered  at  station  2760,  the 
study  of  which  has  some  evidence  for  a  distribution  of  the  family 
Cavoliniidce  as  heretofore  outlined;  that  is  to  say,  the  accumulation  of 
mollusc  shells  upon  the  floor  of  the  ocean  is  some  evidence  of  the 
relative  kind    and    abundance   of  the  molluscan  life  inhabiting  the 


•Three  cruises  of  the  Blake,  by  Alexander  Agassiz.     Vol.  i,  pp.  130-121.  t 
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waters  above,  and,  if  the  greater  part  of  the  ooze  is  made  up  of  Cavo- 
liniida^  deposited  through  eoiistant  and  succeBsive  seasons  in  the  same 
region,  its  comiH)sition  must  bear  some  relation  not  only  to  the  pelagic 
but  also  to  the  zonary  aiid  bathybic  faunae  by  which  it  is  laid  down  in 
this  region. 

This  ^'pteropod  ooze"  in  question  was  dredged  in  1,019  fathoms  depth, 
and  when  dried  it  proved  to  be  a  inass  made  up  abnost  entirely  of 
pteropod  shells  in  various  states  of  entirety,  in  which  condition  it  was 
submitted  for  study.  In  order  to  compare  the  genera  and  species,  as 
shown  by  deposit,  with  those  of  t\w  same  genera  and  specjies  taken 
alive  at  the  surface,  the  specimen  of  ooze  reported  was  separated  into 
its  component  parts  and  weighed.  A  comparison  by  weight,  of  course, 
expresses  only  tlie  am<nint  of  material  contributed  to  the  general  mass 
of  the  deposit  by  each  group,  and  bears  no  exact  relation  to  the  num- 
ber of  individuals  in  each  of  the  various  gnnips,  because  of  the  great 
difference  in  individual  sizej  one  of  the  largest,  C.  tridentata  for  in- 
stance, will  outweigh  many  of  the  small  Clio  subulata;  one  large  Clio 
balantiinn  will  contain  more  material  than  several  of  the  much  smaller 
Clio  pyramidataj  and  yet  a  table  of  comparative  weights  shows  very 
clearly,  I  think,  the  relative  activity  of  the  sources  from  which  these 
great  deposits  are  laid  down,  both  as  regards  individual  immbers  as 
well  as  the  mass  of  material  <'ontributed  by  each  kind.  Such  a  table 
of  relative  weight  of  the  principal  constituents  in  their  order  runs 
thus: 

i.'aroUnia  longirosiriH,  trideniaitty  uncinaiay  quadrUleniaia 6. 477 

Cavolinia  inflixa 084 

CaroUnia  trispinosa 500 

Cnritrina  columella 808 

Clio  (8,  8tr.)  pyramidata 861 

Clio  ( Styliola)  suhulata 276 

Total  Cavoliniidsr 9. 006 

Limaoini(Ue  ( tragmeutH) 151 

Limacina  inflafa 006 

Total  LimacinidiF 157 

Atlanta  peronii 146 

Total  Heteropoda 146 

Cyclammina 170 

TriloeuUna  (?) 282 

Globigerina  (etc.) 082 

Total  Rbizopoda 534 

D^^bris 7.808 

Total  ooze 17.651 

The  species  under  the  genus  CViro//«m  were  weighed  together,  be- 
cause the  specific  place  of  so  many  of  the  fragments  of  shells  could  not 
be  distinguished  owing  to  their  fragmentary  state,  although  their  place 
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in  this  genus  was  perfectly  evident.  But  by  far  the  greatest  number 
of  individuals,  and  the  largest  relative  weight,  belonged  to  the  species 
longirostris;  of  the  total  9.000  grams  of  Cavollniaj  5.513  grams,  nearly 
two-thirds,  were  from  this  species.  Then  come  in  the  order  named, 
uncinatay  trideiitata^  and  quadrideniata.  The  material  afforded  by  the 
Limacinida^  is  relatively  light,  and  it  is  probable  that  even  this  esti- 
mate of  these  coiled  pteropods  was  somewhat  exaggerated  by  some 
fragments  of  spiral  shells  (of  which  only  the  central  spire  remained), 
which  belonged  to  other  spiral  gastropods  than  Limacinidfe;  although 
weighed  in  this  connection  because  they  had  possibly  belonged  to  char- 
acteristic species  of  this  group,  Limacina  was  not  even  numerically 
abundant. 

The  Heteropoda  are  represented  in  the  ooze  only  by  medium  sized 
Atlanta  pcroniij  which  were  quite  common.  The  three  principal  genera 
of  Khizopoda  which  characterized  this  deposit  were  TrUoculina  (f), 
Cyclammina,  and  Glohigerina^  with  a  few  OrbituHna  and  Orbitoides  (f). 
These  forms  could  easily  be  separated  from  the  general  mass  on  ac- 
count of  their  large  size;  but  there  are  doubtless  others  that  remain 
mixed  with  the  fine  debris  of  the  sample,  which,  if  they  could  be  sepa- 
rated out,  would  add  somewhat,  but  not  very  materially,  to  the  total 
weight  of  the  Rhizopoda  of  the  ooze.  It  is  worthy  of  remark  that  this 
pteropod  ooze  was  asso(;iated  with  a  globigeriua  ooze,  but  so  stratified 
as  to  be  quite  distinct.  This  appears  from  the  account  of  Capt.  Tan- 
ner,* who  describes  the  trawl  as  being  buried  in  mud,  so  as  to  be 
landed  with  diflSculty,  when  the  main  mud  bag  of  the  net  was  filled 
with  one  deposit  while  the  smaller  ring  nets  were  filled  with  a  very 
different  one — the  deposits  being  a  fine  globigeriua  ooze,  "with  only 
here  and  there  a  pteropod  shell,"  and  a  coarse  pteroi)od  ooze,  but 
which  was  upi)ermost  is  not  stated;  the  latter  is  the  one  here  con- 
sidered. 

This  debris,  finally,  is  that  which  remained  after  all  was  separated 
that  could  be  readily  identified;  it  therefore  comprises  a  good  deal  of 
very  finely  ground  shells  as  of  some  very  fine  dried  silt.  But  there 
were  also  weighed  with  it  other  forms  of  life,  such  as  several  kinds  of 
gastropods,  two  kinds  of  lamellibranchs,  and  also  small  sea-urchin 
shells  in  considerable  numbers — all  the  material,  in  fact,  that  was  not 
quite  plainly  pteropod,  heteropod,  and  rhizopod.  It  is  largely  made  up 
of  triturated  shells  as  the  unaided  eye  may  readily  determine,  which 
triturated  shells,  however,  represent  the  scattered  remains  of  Cavolinia^ 
Clio,  Cuvierina,  Limacina,  etc.,  in  about  the  same  ratio,  I  am  strongly 
led  to  beheve,  as  above  given  for  the- rest  of  the  ooze. 

Of  course  there  are  many  sources  of  error  in  such  a  reduction  of  this 
sample  of  ooze;  I  have  no  means  of  judging  what  of  the  smaller  con- 
stituents might  not  have  been  taken  away  in  the  preparation  and 


*  Report  on  the  work  of  the  U.  S.  Fish  Cominissiou  Hteamer  Albatross  from  Jan- 
nary  1,  1887,  to  June  30,  1888,  hy  Lieut.  Commander  Z.  I.  Tanner,  U./St  Navy^T 
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drying  of  it,  and  it  is  by  no  meanR  intended,  that  these  careful  weights 
imply  the  mathematical  accuracy  of  a  chemical  analysis,  but  lam  very 
certain  that  they  do  represent  very  faithfully  the  relative  proportions 
of  the  kinds  and  abundance  of  the  forms  actually  living  in  the  sur- 
rounding waters,  at  least  as  far  as  the  pteropods  and  heteroxKMls  are 
concerned,  because  the  evidence  of  the  surface  collections  from  regions 
to  thenorth  leads  to  this  same  view.  At  thedepth  of  a  thousand  fathoms 
not  many,  even  of  the  more  delicate  shells,  would  be  lost  immediately 
by  solution ;  at  least  they  would  all  disappear  at  a  uniform  rate,  since 
the  majority  of  the  shells  are  so  nearly  alike  in  thickness  and  material. 

This  analysis  of  the  work  was  entered  into  with  the  purpose  of  get- 
ting some  check  upon  the  sum  total  of  the  work  done  both  at  the 
surface  and  at  other  parts  of  this  section  of  the  equatorial  Atlantic, 
and  with  the  result  that  from  the  ooze  at  this  point  also  we  draw  the 
same  conclusions  as  to  the  relati  vekind  and  abundance  of  Cavoliniidse  and 
Limaciuiidse  inhabiting  these  latitudes  upon  both  sides  of  the  northern 
part  of  the  South  American  continent,  as  were  drawn  from  the  com- 
parison of  the  other  dredgfng  and  surface  collecting  stations.  The 
Cavoliniidae  predominate  largely,  and  of  these  the  genus  Cavolinia  is 
more  abundant,  although  the  various  subgenera  of  Clio  are  well  rep- 
resented. 

In  the  sample  of  pteropod  ooze,  the  species  longirostris  was  the  most 
abundant  of  any  Individual  form,  which  is  also  true  of  the  surface 
collecting,  although  the  nncinata  is  very  abundant.  Such  is  accord- 
ingly the  systematic  composition  and  distribution  of  the  pteropods  of 
this  exi>edition.  The  mere  fact  that  they  are  pelagic  forms  prevents 
their  being  divided  ofFinto  distinct  regions,  except  very  broadly  speak- 
ing, but  it  is  doubtless  true  that  a  corresponding  number  of  consecu- 
tive collecting  points,  taken  in  arctic  or  even  in  temperate  climates, 
would  produce  a  series  of  pteropods  agreeing  among  themselves  as 
these  do,  but  of  a  diflferent  general  type  which  should  rej)resent  the 
majority  of  individuals  and  species. 

Some  of  the  thecosomatous  pteropods  have  been  figured  many  times, 
showing  their  anatomy  as  well  as  the  form  of  the  empty  shell,  and  in 
the  figures  .upon  Plates  ii  and  ill  it  is  not  so  much  intended  to  bring 
out  new  points  in  the  form  of  the  individual  genera  or  species  as  to 
bring  together  in  a  series  the  representative  species  taken  by  the  Alba- 
tross^ in  order  that  their  relative  size  and  homologies  may  be  better 
indicated,  and  thns  their  pelagic  association  with  each  other  when 
living  the  better  appreciated.  In  order  to  do  this,  the  shells  of  the 
various  groups  are  figured,  drawn  to  the  same  scale — five  times  en- 
larged— as  showing  properly  enough  many  of  the  points  in  which  the 
genera  of  the  family  Cavoliniidae  stand  related  to  each  other,  and  the 
species  to  the  genera.  The  outlines  were  drawn  with  an  embryograph, 
showing  lateral,  ventral,  and,  in  some  cases,  front  views  of  the  shells, 
in  order  to  obtain  the  proportions  of  the  organisms  with  their  specific 
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qualities.  The  classification  was  made  in  accordance  with  the  radical 
revision  of  the  group  as  proposed  in  the  Beports  of  H;  M.  S.  Challenger* 
and  it  was  the  purpose  of  the  figures  to  arrange  the  system  graphically 
as  far  as  could  be  done,  for  the  pteropods  of  those  regions  covered  by 
the  Albatross, 

Plate  n  is  devoted  to  the  genus  Cavolinia^  excepting  Figure  8,  which 
outlines  in  different  positions  shells  of  the  only  coiled  pteropods  taken, 
specimens  of  the  family  Limacinidse,  Limacina  inflata.  It  has  already 
been  stated  that  two  live  specimens  were  taken  at  880  fathon^,  and 
when  preserved  the  parts  were  withdrawn  largely  into  the  large  open- 
ing of  the  shell.  These  minute  empty  shells  were  present  also  in  the 
ooze  examined.  The  other  figures  on  the  plates  are  drawn  with 
ventral  face  upward,  the  position  usually  assumed  by  the  living  ani- 
mal, so  that  the  dorsal  part  of  the  shell  is  below  in  the  side  views  of 
outline  drawings.  Figs.  1-7  present  seven  of  the  eight  species  of  the 
genus  Cavoliniaj  the  small  glohulosa  not  having  been  obtained  by  these 
collections.  Figs.  1  and  2  represent  tlie  species  ^'with  dorsal  lip  thick- 
ened into  a  pad."  That  is  to  say,  trispinosa  and  quadridentata.  The 
thickened  dorsal  lip — in  the  drawing  represented  by  the  heavy  line — ^is 
in  the  living  animal  deeply  brown  pigmented,  and  so  contrasts  strongly 
with  the  translucent  color  of  the  rest  of  the  shell.  Fig.  1  represents 
tri^nosaj  a  from  ventral  view,  b  from  side  view,  and  c  from  front  view. 
The  drawing  is  incomplete  with  respect  to  the  long,  posterior  spine 
(not  txuthfuUy  represented  by  the  dotted  lines  of  the  figure),  which 
bears  ux>on  its  end  the  embryonic  shell,  and  relatively  is  very  long,  as 
maybe  seen  in  figures  of  the  living  specimen.t  This  figure  does  show, 
however,  the  relative  size  of  this  species,  its  greater  lateral  extent  as 
compared  with  its  dorso- ventral  thickness.  In  the  arrangement  of  its 
projecting  points,  the  aperture  and  various  proportions  of  the  parts, 
trispinosa  compares  with  inflexa  (Fig.  7.),  but  on  account  of  the  thick- 
ened dorsal  lip  it  stands  in  the  scheme  of  classification  of  the  Challenger 
Reports,  next  to  quadridentata. 

Cavolinia  quadridentata  is  represented  in  Fig.  2,  from  a  ventral  view, 
b  lateral,  and  c  dorsal  view.  It  is  the  smallest  representative  of  all 
the  species  of  this  genus  in  the  collections,*  is  very  much  rounded,  very 
compact  in  shape,  with  small  aperture,  and  without  any  lateral  or  pos- 
terior projections  to  the  shell.  All  the  other  Cavolinidae  are  without 
the  thickened  anterior  edge  of  the  dorsal  lip.  Of  these  longirostris — 
Fig.  6  a  ventral  and  b  lateral  view — has  a  distinguishing  feature  in  the 
fact  that  the  ventral  lip  projects  beyond  the  dorsal,  so  that  in  a  the 
extreme  points  in  the  posterior  contour  of  the  shell  belong  to  the  ven- 
ti-al  lip  alone,  since  they  project  beyond  the^  edge  of  the  dorsal  lip, 
which  ends  at  the  two  small  projections  at  the  hind  end  of  the  shell, 
interior  to  the  other  extreme  tips,  and  so  nearer  the  middle  line.    The 


•  By  Paul  Pelseneer,  Vol.  xxiii  of  those' Reports. 

t  Rang  et  Soaleyet;  Mouograpbietles  Pt^ropodes,  Paris,  1852. 
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8ide  view  of  lonffirostrift  (b)  shows  also  the  great  development  of  the 
dorsal  (lower  in  the  figure)  lip  of  the  shell,  prolonged  into  the  long 
hood  which  runs  far  out  beneath  the  overlying  fins,  and  sculptured 
with  the  deep  notch  in  its  anterior  part.  This  little  shell  is,  in  many 
respects,  the  most  highly  developed,  as  it  is  also  the  most  abundant  in 
the  collections. 

C.  gibbosa — Fig.  4,  a  ventral,  b  lateral  view — is  characterized  by  the 
prominent  transverse  keel  into  which  the  anterior  surface  of  the  ventral 
lip  is  develoi)ed.  This  feature  appears  in  lateral  view,  Fig.  4  b,  and  is 
evidently  due  to  an  accelerated  growth  of  the  shell  in  this  part,  as  is 
shown  by  the  strong  ridges  and  \ndth  between  the  lines  of  dei)osit,  giv- 
ing it  a  markedly  serrated  contour  at  this  point.  The  dorsal  (lower  in 
the  drawing)  lip  of  this  species  is  also  relatively  large  at  its  anterior 
part,  forming  a  deep  hood  underneath  the  fins.  On  these  accounts  the 
l)osterior  aspect  of  gibbosa  is  comparatively  narrower  tlian  the  anterior 
part  (see  a  of  Fig.  4)  which  is  one  of  the  jwints  used  in  giving  it  its 
systematic  position. 

Fig.  5  shows  in  outline  a  representative  of  the  s})ecies  iridentaia;  a 
from  ventral,  b  from  lateral  view.  All  the  members  of  this  species  taken 
on  this  trip  of  the  Albatross  were  quite  large,  and  the  one  figured  was 
one  of  the  largest  si)ecimens;  they  were  not  very  abundant.  It  might 
well  be  chosen  as  a  tyi)ical  Cavolinian  pteropod  shell;  none  of  the  parts 
are  exaggerated,  all  are  symmetrically  developed.  The  lateral  view  ft, 
however,  imperfec'tly  represents  the  measure  of  the  dorsal  lip  of  the 
shell,  the  anterior  hoodlike  projection  of  which  was  broken  off  in  the 
specimen  figured ;  in  a  complete  si)ecimen  it  is  more  nearly  like  the  same 
stiiicture  in  C.  gibbosa  (Fig.  4  ft),  although  not  quite  so  well  developed. 

The  two  specimens  of  CavoHuia  which  have  the  posterior  and  lateral 
parts  of  the  shell  drawn  out  into  points  (but  with  their  anterior  margin 
of  dorsal  lii))  are  vncinaia  and  wflexa.  The  former  of  these  is  repre- 
sented in  Fig.  3  in  a  dorsal  and  ft  lateral  view.  The  posterior  spine  of 
the  shell  is  relatively  quite  long  and  strongly  curved  backwards,  while 
the  lateral  points  of  the  shell  give  a  considerable  increase  to  the  expanse 
of  the  aperture  between  the  two  lips.  The  dorsal  lip  also  is  very 
strongly  <*urved  and  compressed  antero-posteriorly,  while  the  ventral 
lip  is  very  much  rounded,  showing  upon  its  anterior  face  the  lines  of 
growth  of  the  shell  deposit.  Finally,  Fig.  7  represents  the  form  of  Cavo- 
linia  inflexa^  a  from  ventral,  and  ft  from  lateral  view.  Th^  shell  is  much 
more  tubular  than  that  of  imcinata^  the  lateral  points  giving  width  to 
the  aperture  of  the  sliell,  which  does  not,  however,  extend  the  whole 
length  of  the  shell,  thus  leaving  a  very  long  curved  posterior  part.  The 
dorsal  lip,  moreover,  runs  straight  forward  and  does  not  curve  up  into 
a  hood  below  the  fins,  as  is  more  or  less  the  case  in  the  other  species. 

Such  are  the  relations  of  these  species  as  indicated  in  Figs.  1-7. 
In  every  case  the  anterior  of  the  drawings  of  the  shells  is  toward  the 
right  (except  the  front  view  in  Fig.  le)  and  the  ventral  ftK*e  of  the  shell 
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turned  ui>permo8t,  as  when  oc^cupied  by  the  living  animal,  a  is  in 
each  ease  the  outline  from  the  ventral  face  and  h  from  the  side, 
while  Fig.  8  represents  the  species  Liniacina  inflata. 

The  representatives  of  the  genus  Clio  are  given  upon  Plate  in.  Of 
these  the  one  species  rirgula  (Figs.  9  and  10)  was  not  taken  upon  this  trip 
of  the  Albatross,  but  belongs  farther  north,  having  been  taken  abun- 
dantly by  the  Fish  Commission  Schooner  Grampus  in  her  investigations 
of  the  Gulf  Stream,  southeast  from  Marthas  Vineyard,  at  the  surface 
in  the  summer  of  1889.  Two  forms  of  it  were  found — the  species 
virgula  proper  (represented  in  Fig.  9)  from  lateral  view,  also  an  optical 
section  from  front,  showing  its  circular  shape,  and  a  variety  of  the 
same,  cor/i//brm/^,  which  differs  from  the  former  only  in  the  length  of 
the  shell,  the  size  of  its  opening  and  the  curve  of  the  posttirior  point 
being  relatively  about  the  same. 

The  one  other  pteropod  taken  with  shell  quite  unsculptured  and  of 
circular  section  is  Clio  (Creseis)  conica,  rei>resented  in  Fig.  11,  which 
thus  shows  its  straightness  in  all  positions,  its  great  length,  and  slen- 
derness  also  as  compared  with  any  of  the  others.  In  Fig.  12  is  repre- 
sented Clio  (Hiyliola)  suhuiata,  which  is  distinguished  from  the  other 
straight-shelled  pteropods  by  the  possession  of  a  dorsal  longitudinal 
groove  which  runs  somewhat  obliquely  along  the  shell  out  into  a  pro- 
jection, which  on  its  account  better  resists  fracture  perhaps,  or  else  is  a 
normal  feature  of  tlie  shell.  This  groove  gives  a  very  evident  asym- 
metry to  the  shell — as  if  it  were  the  axis  of  the  animal  and  the  poste- 
rior part  of  the  shell  were  bent  away  from  this  axis. 

In  the  optical  section  the  groove  is  seen  to  be  caused  by  a  folding 
up  of  a  ridge  of  the  shell ;  there  is  also  to  be  noticed  some  dorso- ven- 
tral flattening  of  the  animal.  Whether  this  groove  bears  any  relation 
to  any  anatomical  peculiarities  of  the  animal,  I  have,  as  yet,  not 
ascertained. 

The  course  of  longitudinal  groove  is  represented  by  the  dotted  lines 
in  the  figure.  The  three  other  si)ecies  of  Clio  represented  have  cer- 
tain peculiarities  common  to  all,  and  in  a  way  they  stand  in  a  series. 
Thus  in  Fig.  13  are  given  outline  drawings  of  two  fragments  of  Clio 
(Hyalocylix)  striata,  showing  an  individual  variation  in  size,  a  being  a 
small  and  h  one  of  the  largest  specimens;  for  althcmgh  quite  a 
large  vial  full  of  the  mollusks  was  taken  at  one  of  the  surface  sta- 
tions, it  was  very  difficult  to  get  very  many  of  the  shells,  and  none 
perfect;  they,  being  so  delicate  and  covering  loosely  only  the  i>osterior 
part  of  the  animal,  are  easily  detached  and  lost  in  collecting.  The 
side  views  given  in  a  and  h  of  Fig.  13  show  how  the  outline  of  the 
shell  is  thrown  into  a  series  of  transverse  grooves  shown  here  in  the 
profile  of  the  figure,  while  the  view  into  the  anterior  end  of  the  shell 
gives  a  dorso- ventrally  flattened  optical  section,  as  indicated  in  c.  In 
Fig,  14  {a  lateral  of  the  posterior  part  only,  h  ventral,  and  c  frontal 
view  of  Clio  (s,  sir,)  halantiiim)  the  same  features  are  emphasized  as  far 
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as  the  dorso-ventral  flattening  is  concerned,  so  that  the  sides  of  the 
shell  are  produced  into  well-deflned  "keels,"  while  the  dorsal  (lower  in 
the  Fig.  14c)  side  of  the  mollusk  shows  the  median  groove,  which  also 
characterizes  the  dorsal  lip  of  the  shell  of  the  Cavoliniidde  (see  also 
the  same  Fig.  le).  The  shell  of  the  individaal  here  figured  was  one  of 
the  largest  of  the  collections.  It  is  not  uniformly  grooved  over  its 
entire  length,  since  the  transverse  markings  tend  to  disappear  at  the 
most  posterior  part  of  the  shell,  as  seen  in  the  dorsal  (left  hand)  face 
of  the  lateral  view,  a  of  Fig.  14.  The  exact  form  of  the  most  anterior 
edge  of  the  shell  could  not  be  determined  on  account  of  the  breaking 
off  of  the  delicate  material,  so  that  the  dotted  lines  in  h  represent 
only  the  broken  edge  as  it  existed  in  the  shell  as  preserved  in  the  col- 
lections— not  in  nature.  In  Clio  (».  sir,)  pyramidata,  Fig.  15  [a  lateral,  b 
ventral,  and  c  front,  view)  the  anterior  part  of  the  shell  is  the  most 
exaggerated  into  the  lateral  "keels"  and  the  depth  of  the  dorsal 
groove,  as  can  best  be  seen  in  the  optical  section  of  the  shell  shown 
in  c  ;  the  very  wide  keels  are  bent  ventralwards  and  the  dorsal  groove 
(below  in  the  drawing)  appears  deep  and  narrow  in  like  manner.  A 
lateral  view,  a,  shows  the  extent  of  the  aperture  and  the  straightness 
of  the  posterior  i>art  of  the  shell  and  the  length  of  the  projection  of 
the  dorsal  part  into  a  grooved  tongue  which  underlies  the  fins.  The 
dotted  lines  in  a  and  1)  show  the  condition  of  the  shell  when  figured, 
but  it  was  apparently  not  complete,  and  so  may  not  truthfully  repre- 
sent the  real  outline  of  the  anterior  edge  of  a  perfect  shell. 

Finally,  in  Fig.  16  are  represented  two  views  of  Guvierina  columella,  a 
from  lateral  and  h  from  ventral  view.  Ordinarily,  in  the  living  spec 
imens,  one  can  find  a  good  many  with  the  embryonic  shell  still  attached- 
to  the  posterior  end  of  the  shell  of  the  adult  animal,*  but  they  were 
not  present  in  these  collected  by  the  Albatross,  and  so  have  the  poste- 
rior end  bluntly  rounded,  although  compressed  somewhat  on  the  ven- 
tral edge,  as  is  shown  in  the  lateral  view  a,  of  which  the  dorsal  face  of 
the  figure  is  toward  the  left.  The  anterior  end  of  the  shell  also  shows 
a  difference  in  the  two  lips  of  the  shell.  Cuvierina  columella  j  therefore, 
thus  differs  from  the  others;  while  the  various  species  of  Clio  measure 
thus  with  each  other  as  outlined  for  the  figures  of  PI.  iii. 

It  was  purposed  in  entering  upon  the  study  of  these  collections  to 
deal  especially  with  the  comparative  anatomy  of  the  group  to  be 
brought  out  by  the  method  of  serial  sections,  as  employed  in  a  former 
paper  for  one  of  the  Cymbuliid8e,t  but  as  some  of  the  species  were  here 
represented  only  by  empty  shells,  and  since  so  many  tissues  of  living 
animals  were  treated  only  with  strong  alcohol  as  they  were  collected, 
it  seemed  advisable  to  deal  in  this  section  of  the  work  only  with  the  dis- 
tribution of  the  pteropods  as  indicated  by  this  voyage  of  the  vessel,  to- 


*  See  figare  in  Tryoii's  '* Introduction  to  Systematic  Conchology,"  PI.  42,  Fig.  9. 
tOn  the  Anatomy  and  Histology  of  Cymbuliopsis  calceola.     Studies  from  Bio. 
Lab.,  Johns  Hopkins  University,  Vol.  iv,  No.  6. 
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gether  with  sach  relationships  as  may  be  deuoted  by  a  study  of  the  shells 
themselves;  and  to  leave  for  another  section  the  completion  of  the 
study  of  the  comparative  anatomy  as  it  may  be  supplemented  by  more 
material  for  such  a  study  of  this  interesting  group. 

The  long  delay  of  this  paper  has  been  quite  unavoidable,  and  I  owe 
many  thanks  to  Commissioner  McDonald  of  the  U.  S.  Fish  Commission, 
for  the  generous  kindness  with  which  he  has  treated  all  matters  per 
taining  to  this  and  all  other  points  of  my  association  with  him.  Also 
the  most  grateful  remembrances  are  due  Dr.  W.  K.  Brooks  of  the 
Johns  Hopkins  University — at  whose  suggestion  the  study  of  the  Pte- 
ropoda  and  Heteropoda  by  serial  sections  was  enteretl  ujwn — for  the 
countless  advantages  enjoyed  in  his  laboratory  at  the  time  thi^subject 
was  undertaken  four  years  ago  as  one  of  his  students. 

II.— THE  HETEROPODA. 

These  collections  were  taken  together  with  the  Pteropoda  as  dis- 
cussed in  the  preceding  part  of  this  report,  and  as  illustrated  upon 
Plate  1,  where  the  positions  of  the  various  collecting  stations  are  indi- 
cated in  the  outline  map. 

Heteropods,  accordingly,  either  alive  or  represented  by  their  empty 
shells,  were  taken  at  two  dredging  stations  as  follows : 


Sta. 

Lat. 

Long. 

Depth. 

Temp. 

Character  of  bottom. 

Date. 

2751 
2754 

O         ' 

16    34  N. 
11    40  N. 

o       / 

63    12  W. 
68    33W. 

FMt. 

687 
880 

Ojp. 

40 
38 

Blue  glob,  ooze 

Glob,  ooze 

1887. 
Nov.  28 
Dec.     5 

And  at  a  series  of  four  surface  collections  described  as  follows : 


sta. 

Lat 

Long. 

Temp. 

1 

o      / 

o       / 

1 

1    ''^' 

7 

8    04  N. 

52    47  W. 

'          81 

8 

3    22  S. 

37    49  W. 

79 

18 

1    03  N. 

80    15  W. 

78 

24 

6    44  N. 

80    27  W. 

81 

Sea. 


Sky. 


Date. 


Smooth 

llough 

Very  smooth . . 
Light  Hwell... 


Showery Dec.  7, 1887. 1 :4S  p.  m . 

Light  clouds . .    Dec.  14, 1887, 11 :30  a.  m. 

Overcast '  Mar.  3, 1888, 8 :20  p.  m. 

(;icnr,  starlight   Mar.  31, 1888, 7 :30  p.  m. 


The  collections  contain  but  little  material,  but  the  individual  speci- 
mens are,  in  nearly  every  instance,  beautiful  representatives  of  the 
various  genera  of  this  widely  distributed  group.  Three  genera  are 
represented:  Atlanta^  Carinaria^  and  lanthina*  Of  these  Atlanta  is 
represented  by  about  thirty  large  shells  of  the  species  peroniij  found 
in  deposit  at  dredging  station  2751,  associated  with  four  of  the  delicate 
shells  of  some  species  of  Carinaria  (besides  the  Pteropoda  taken  there). 
These  Carinaria  shells  also  were  uniformly  of  good  size  and  must  have 
belonged  to  large  specimens  of  the  living  molluscs  of  the  overlying 


*Ianthina  is  merely  a  gpecialized  Gastropod,  but  here  considered  with  the  pelagic 
Heteropods  for  convenience. 
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habitat.  At  dredging  station  2754  there  was  also  taken  one  small 
broken  Carinaria  shell.  Beyond  these  two  collecting  points  east  from 
the  West  India  islands,  no  heteropod  shells  are  recorded  until  station 
2760  was  reai*he<l  (see  the  former  section  of  this  rei)ort,  "Thecosoma 
tons  Pteroi)oda,"  p.  30),  while  the  Atlanta  shells  dredged  in  the  ooze  at 
this  latter  point  are  much  smaller  than  the  specimens  of  the  same 
species  taken  farther  north  at  station  2751  as  just  describwl.  None  of 
the  Atlanta'  were  alive.  One  shriveled  si)ecimen  of  a  Carinaria^  how 
ever,  is  reported  from  station  2751.  1  am  unable  satisfactorily  to  de- 
termine its  origin,  but  from  apx)earances  conclude  that  it  may  have 
sunk  to  the  bottcmi  already  dead  and  there  have  been  taken  with  the 
dre<ig^.  At  any  rate  it  bears  little  resemblance  to  a  specimen  taken 
alive  at  the  surface  and  is  so  distorted  as  to  hide  its  sx)ecific  distinc- 
tion. 

All  the  other  material  from  this  group  of  molluscs  was  taken  alive 
at  the  surface  collections  as  heretofore  located. 

I  regret  very  much  not  having  had  opi)ortunities  of  identifying  all 
the  species  of  these  surface  collections.  A  large  specimen  of  Carinaria 
was  taken  at  surface  station  24,  the  species  of  which  I  do  not  know. 
Its  body  is  5.85  centimeters  in  length,  is  rather  more  slender  than  Ca- 
rinaria mediterranea.  The  i)art  of  the  body  anterior  to  the  prominent 
eyes  is  markedly  bent  vcntralwards;  the  nucleus,  situated  directly 
opi)osite  the  foot,  or  fin,  is  long  and  cylindrical  and  stands  vertically 
up  from  the  surface  of  the  l>ody  to  a  comparatively  great  height.  No 
shell  was  present  accomi)iinying  the  specimen.  The  posterior  part  of 
the  bmly  extends  behind  the  nucleus  and  foot  about  one-third  the  length 
of  the  animal;  the  eyes,  also,  are  situated  about  one-third  the  length 
of  the  animal  back  from  the  mcmth  end. 

The  remaining  material  of  the  collections  consists  of  (xastropods  of  the 
genus  lanthina,  which  were  thus  distributed  at  the  following  points: 
At  surface  station  7,  two  young  specimens  of  an  lanthina^  the  species 
of  which  could  not  be  yet  determined  accurately  because  of  their  im- 
mature state;  at  surface  staticm  8,  three  specimens  of  an  lanthinaj  two 
of  which  are  of  the  species  globona^  I  tliink,  and  the  other  undeter- 
mined,- they  are  all  rather  small  specimens.  At  surface  station  18  were 
taken  fcmr  large  specimens  of  lanthina  gloho8a(^.)  and  one  large  repre- 
sentative of  the  species  communis/  finally,  at  surfa<je  station  24,  there 
was  tiiken  another  specimen  of  the  species  just  mentioned  as  undeter- 
mined. 

It  will  be  readily  seen  that  the  lanthinida*  taken  in  this  expedition 
of  the  Albatross  all  come  from  regions  within  a  few  degrees  of  the 
equator,  and  are  not  markedly  distinct  from  each  other,  although  sep 
arated  by  the  South  American  continent.  Prof.  A.  E.  Verrill,  of  Yale 
University,  did  me  the  gr(»at  kindness  to  go  over  these  specimens  and 
to  compare  them  ^vith  the  lanthinidjc  in  the  museum  of  that  institution. 
From  such  a  comparison,  moreover,  it  was  impossible  to  give  the  si)e- 
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cific  i)ositinii  to  the  representatives  taken  by  the  Albatrons,  since  no 
close  agreement  between  them  could  be  made;  and  this  was  doubtless 
due  to  the  difference  in  locality;  for  specimens  in  the  museum  at  Yale 
were  of  lanthinidje  from  the  region  of  the  Sandwich  Islands,  in  the 
Pacific  side,  and  from  the  Arctic  regions  of  the  Atlantic  side;  while 
these  from  the  AlhatrosH  collections  of  the  equatorial  regions  belonged 
to  diiferent  species  which  i)ossessed  intermediate  qualities  of  different 
kinds,  such  as  a  different  compression  of  the  spiral,  shape  of  aperture, 
etc.  From  the  fact,  therefore,  that  they  do  show  distinctions  from  ma- 
terial collected  at  other  points,  the  representatives  of  this  group  illus- 
trate also  the  segregation  and  the  localization  of  pelagic  mollusca  in 
given  areas,  broadly  speaking.  Although  lanthinidse  were  so  widely 
distributed,  no  empty  shells  were  taken  from  bottom  collecting. 
Biological  Laboratory 

Williams  College,  April^  1893. 
Proc.  N.  M.  93 30 
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Explanation  of  Plate  Lin. 

Plate  I  is  an  outline  tracing  of  a  Mercator  projection  map  of  South  America,  vi 
a  part  of  North  America,  illustrating  the  course  of  the  Albatross  south  from  Norfd 
The  line  of  dredging  stations,  where  pteropods  and  heteropods  were  taken,  ba 
the  numhers  2750-2763  according  to  the  records  of  the  steamer.  So  also  the  Bxab 
collecting  stations  where  these  molluscs  were  taken  are  likewise  numhered  1-31. 

Plate  LIV. 

All  the  outlines  are  drawn  to  the  same  scale — live  times  enlarged — with  an  embt] 
graph,    a  ventral,  b  lateral,  c  front  view,  in  each  case. 
Fig.    1.  Cavolinia  triepinosa. 

2.  Cavolinia  quadridentata. 

3.  Cavolinia  tincinata, 

4.  Ca,\'olimsL  gibbosa, 

5.  Cavolinia  tridentata, 

6.  Cavolinia  longiroatris. 

7.  Cavolinia  inflexa. 

8.  Limacina  inflaia. 

Plate  LV. 

Letters  as  before. 

Fig.    9.  Clio  (Creseis)  virgula. 

10.  The  same,  variation  vorniformis. 

11.  Clio  (Creseis)  oonica, 

12.  Clio  (Styliola)  subulnta. 

13.  Clio  (Hyalocylix)  striata. 

14.  Clio  (s.  str.)  balaniium. 

15.  Clio  (s.  str.)  |7yramida/a. 

16.  Cuvierina  columella. 
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DIAGNOSIS  OF  A  NEW  CALIFORNIAN  LIZARD. 

BY 

Leonhard  Stejneger, 

Curator y  Department  of  Reptiles  and  Batrachians, 

Among  a  number  of  lizards  collected  by  my  friend  Mr.  H.  W.  Hen- 
shaw,  at  Witch  Creek,  San  Diego  County,  Southern  California,  during 
the  present  month  (May,  1893),  I  find  a  most  distinct  new  species  be- 
longing to  the  genus  Xantusia.  It  was  taken  among  rocks  at  an  alti- 
tude of  about  2,700  feet.    I  propose  to  name  it  in  honor  of  its  discoverer. 

Xantuflia  henahav^i,  sp.  nov. 

Diagnosis. — Two  interfrontonasals;*  one  row  of  superciliaries; 
fronto-parietals  in  contact;  an  interoccipital ;  pupil  vertical. 

Habitat.— Witch  Creek,  San  Diego  County,  California. 

Type.— U.  S.  National  Museum,  No.  20.339;  H.  W.  Henshaw  coll.; 
May,  1893. 

Reserving  a  fiill  description,  with  figures,  for  a  future  paper  I  will 
here  only  call  attention  to  the  most  salient  characters  by  which  this 
species  may  be  separated  from  the  other  two  species  of  genus.  It  dif- 
fers from  both,  and  in  fact  from  all  the  members  of  the  family,  by  the 
X)os6ession  of  a  well-developed  interoccipital  shield.  It  also  diflfers 
from  the  two  Xantusias  as  well  as  from  Lepidophyma  by  having  two 
interfrontonasals,  in  this  respect  agreeing  with  the  Cuban  genus  Cri- 
cosaura.  Like  Xantuma  vigilis  it  has  but  one  series  of  superciliaries 
(or  supraoculars),  while  X.  river siana  has  two.  It  is  longer  and 
slenderer  than  the  latter,  and  is  more  depressed  than  either.  The 
color  differs  from  both  in  being  blackish-brown  on  the  upper  surface 
irregularly  marbled  with  cream-colored  lines  which  on  the  tail  incline 
towards  forming  cross  bands;  under  side  whitish;  scales  on  back 
small,  uniform,  ilat  tubercles;  ventral  scales  in  fourteen  longitudinal 
and  thirty-three  transverse  rows,  preanal  scales  in  three  transverse 
rows,  the  two  median  posterior  scales  being  the  largest;  about  ten 
femoral  pores  on  each  side.  Total  length,  148""".;  length  to  i)osterior 
edge  of  occipital  plates,  13""".;  length  to  vent,  65"^™. 


*The  nomenclature  of  the  head  shields  of  the  Xantimidce  is  yot  unsettled.  As  the 
most  detailed  description  is  Cope's  description  of  Xaniusia  Hreraiana  (Proc.  Phil. 
Ac,  1883,  pp.  30, 31)  I  have  here  adopted  his  nomenclature  in  order  to  avoid  confu- 
sion and  to  facilitate  comparison  with  the  one  here  given. 
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DESCRIPTIGN  OF  A  SUPPOSED  NEW  SPECIES  OF  ODONTOPHORUS 
FROM   SOUTHERN    MEXICO, 

BY 

Robert  Ridgway, 

Curator  of  the  Department  of  Birds.  * 
ODONTOPHORUS  CONSOBRINUS,  sp.  iiov. 

Sp.  Ghab. — Most  like  O.gnttatus  Oonld,  but  much  darker  and  richer 
in  general  coloration,  and  differing  positively  in  entire  absence  of  any 
buff  or  tawny  color  in  the  crest. 

Adult  female  (type,  No.  44732,  Mirador,  Vera  Cruz,  Mexico,  April 
5;  Florentin  Saitorius):  Pileum,  including  entire  crest  and  underlying 
feathers  of  occiput,  uniform  brownish  black,  fading  to  sepia-brown  on 
forehead;  superciliary  and  supra-auricular  regions  lighter  sepia  or 
bister-brown;  ear  coverts  dark  chocolate-brown,  approaching  black 
along  the  upper  margin;  continued  from  this  dark  auricular  patch, 
down  sides  of  neck,  a  broad  stripe,  more  or  less  interrupted,  of  rich 
chestnut,  mixed  with  blackish;  cheeks  (malar  and  subauricular  re- 
gions), chin,  and  throat  black,  each  feather  marked  with  a  mesial  streak 
of  white,  these  markings  broader  and  of  guttate  form  on  the  subauri- 
cular region.  Hind  neck,  sides  of  neck  (except  as  described),  and 
back  rather  light  bister-brown,  mixed  with  olive,  indistinctly  mottled 
or  vermiculated  with  dusky,  the  feathers  of  the  back  with  narrow  me- 
sial streaks  of  buffy  whitish;  inner  webs  of  scapulars  with  most  of  ex- 
posed x>ortion  black  (producing  large  black  si)ots  or  blotches),  preceded 
by  bars  of  black  and  tawny-chestnut;  outer  webs  coarsely  mottled 
with  olive-grayish  and  buffy-whitish,  and  marked  with  zigzag  bars  of 
blackish;  prevailing  color  of  wing  coverts  mummy-brown,  varied 
with  zigzag  markings  of  dusky  and  occasional  transverse  spots  of 
black,  most  of  the  feathers  marked  with  a  terminal  small  guttate  spot 
of  light  buff;  outer  webs  of  secondaries  dusky,  broken  by  broad  bars 
of  mottled  russet;  tertials  mixed  rusty  brown  or  bright  russet  and 
dusky,  each  feather  with  a  large  and  conspicuous  subterminal  irregu- 
lar lunule  of  black,  the  tip  marked  with  a  deltoid  spot  of  deep  buff; 
primaries  dusky,  their  outer  webs  indistinctly  flecked  along  the  margin 
with  buffy.  Lower  back  light  buffy  olive-brown,  indistinctly  mottled 
with  darker  and  with  occasional  small  spots  or  flecks  of  black;  rump 
similar,  but  rather  darker,  with  more  distinct  dusky  vermiculations; 
upper  tail  coverts  with  the  same  features  still  more  pronounced.    Tail 

[Proceedings  National  Maaeum,  Vol.  XVI-No.  ^^^^-^^^^  ^y  CjOOQIC 


470  NEW   ODONTOPHORUS   FROM   MEXICO — RIDGWAY. 

dull  black,  with  outer  webs  (both  webs  of  middle  feathers)  varied  with 
narrow  broken  or  zigzag  bars  of  rusty  brown.  Under  parts  grading 
from  rich,  warm  brown*  on  the  chest  to  bright  chestnut  on  flanks,  each 
feather  ornamented  by  a  mesial  guttate  streak  or  spot  of  white,  mar- 
gined with  black;  anal  and  femoral  regions  light  brownish,  indistinctly 
barred  with  grayish  dusky  and  olive- tawny;  under  tail  coverts  black, 
irregularly  sjwtted,  and  barred  with  light  olive-tawny.  .Bill  black; 
"  iris  brown;''  feet  horn-color.  Length  (skin),  about  10.00;  wing,  5.00; 
tail,  2.90;  exposed  culmen,  0.73;  depth  of  bill  at  base,  0.50;  tarsus, 
1.62;  middle  toe,  1.35. 

An  adult  female  from  Protrero,  Cordova  (No.  41649,  December  20, 
1869,  F.  Sumichrast),  is  essentially  like  the  one  described,  but  presents 
the  following  slight  differences:  The  top  of  the  head  is  hot  nearly  so 
dark,  scarc^ely  approaching  black  even  on  the  longer  feathers  of  the 
crest,  while,  except  these  latter,  the  feathers  have  distinct  but  narrow 
light  brown  shaft- streaks;  the  whit«  streaks  on  cheeks  and  throat  are 
broader;  the  under  parts  are  somewhat  less  richly  colored,  with  the 
white  markings  broader  and  less  regular,  while  the  rump  and  lower 
back  are  more  distinctly  vermiculated  and  freckled  with  dusky.  Wing, 
6.50;  tail,  2.65;  exposed  culmen,  0.75;  depth  of  bill  at  base,  0.50;  tar- 
sus, 1.62;  middle  toe,  1.50. 

The  seven  specinxens  of  0.  guttatus  Gould  with  which  these  two  Mexi- 
can birds  have  been  compared  are  all  from  Costa  Bica,  and  all  have 
the  bright  ochraceous  crest  (overlaid  by  dusky),  as  shown  in  Gould's 
plate.  The  birds  described  and  figured  by  Gould  are  said  to  have  come 
from  Honduras.  The  male  represented  by  him  shows  the  conspicuous 
ochraceous  crest  and  agrees  otherwise  with  the  Gosta  Rica  bird;  but 
the  other  figure,  representing  what  Gould  says  is  the  female,  is  with- 
out any  ochraceous,  though  not  otherwise  different;  and  he  describes 
the  female  as  different  from  the  male  ''  in  having  the  crest  of  a  uniform 
brown,  and  in  the  black  of  the  throat  being  less  extensive."  I  am  not, 
however,  inclined  to  credit  the  alleged  sexual  character  of  this  differ- 
ence in  the  color  of  the  crest,  since  two  of  the  seven  Costa  Bican  speci- 
mens (one  of  them,  moreover,  an  immature  bird)  are  marked  as  females 
by  the  collectors  and  have  the  crest  colored  exactly  as  in  the  males. 

^lutenuediate  between  mnmniv-brown  and  Prout'8  brown. 
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A  SUBTROPICAL  MIOCENE   FAUNA  IN  ARCTIC  SIBERIA. 

BY 

William  Healey  Dall, 

Curator  of  the  Department  of  Mollusks. 
(With  Plate  LVi.) 

In  the  northeastern  angle  of  tlie  Okhotsk  Sea,  between  the  parallels' 
of  58°  and  62^  north  latitude  and  in  about  158°  east  of  Greenwich, 
lies  a  large  body  of  water  known  as  the  Gulf  of  Pen  jinsk.  It  extends 
in  a  northeast  and  southwest  dire(5tion  for  about  300  miles  and  has  a 
greatest  width  of  some  140  miles.  At  its  head  it  is  divided  by  a  large 
peninsula  into  two  narrower  arms,  of  whicli  tfie  westernmost  is  called 
the  Gijigd  Bay  and  the  other  Penjinsk  or  Zhinsk  Bay.*  At  tlie  head 
of  the  former  a  small  river  comes  in,  some  distance  up  which  is  the 
small  Russian  trading  post  of  GijigA,  which,  to  the  best  of  my  knowl- 
edge at  present,  is  the  only  permanent  settlement  anywhere  about  the 
gulf. 

This  arm  of  the  Okhotsk  Sea  has  not  been  visited,  so  far  as  recorded, 
by  any  scientific  explorer,  unless  we  except  the  officers  of  a  small 
coast-guard  steamer  maintained  by  the  Russian  Government  in  the 
Okhotsk  Sea,  and  who  did  some  hydrography  in  this  vicinity.  No 
collections  from  this  region  are  mentioned  in  any  work  on  the  natural 
history  of  this  region  which  is  accessible  to  me. 

From  Russian  travelers  and  the  explorers  of  the  Telegraph  expedi- 
tion of  18G5-'67,  as  well  as  the  wiialing  captains  of  the  North  Pacific 
fleet,  something  is  known  of  the  characteristics  of  the  gulf.  It  is  ice- 
bound for  more  than  half  the  year.  Late  in  May  simultaneously  with 
the  freshets  in  the  rivers  falling  into  the  gulf,  the  ice  near  its  head 
and  along  its  shores  becomes  loosened  and  a  certain  amount  of  open 
water  will  be  formed  between  the  main  floes  of  the  Okhotsk  Sea  and 
the  land  about  the  gulf.  A  large  number  of  whales,  supposed  to  be  a 
variety  of  the  true  Arctic  Bowhead  or  Balwna  mysttcetusy  were  for- 
merly in  the  habit  of  resorting  to  these  sheltered  bits  of  open  water 
where  they  brought  forth  their  young.  This  came  to  the  knowledge 
of  the  whalers,  and  about  1849  the  whale  fishery  was  established  in  the 
Okhotsk  Sea  and  maintained  there  until  the  whales  became  too  scarce 
to  warrant  their  pursuit.  Since  the  ice  prevented  the  access  of  the 
whale  ships,  they  were  accustomed  to  send  boat  parties  through  the 

*  The  nomenclature  in  these  parts  is  somewhat  unsettled  and  charts  differ,  but  the 
names  here  used  are  derived  from  the  Russian  Hydrographic  Office  chart.  t 
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narrow  strip 'of  open  water  along  the  shores  until  the  open  water  at 
the  head  of  the  bays  was  reached,  according  to  Scammon,  usually 
about  the  20th  of  June.  With  the  boats  whaling  was  carried  on  from 
camps  on  shore  until,  in  July  or  later,  the  main  floes  had  so  broken  up 
as  to  allow  the  ships  to  penetrate  the  bays. 

The  shores  around  the  gulf  are,  in  many  places,  cliiBfy  or  precipitous 
and  the  beaches  stony,  though  the  depth  of  water  is  moderate, 
nowhere  exceeding  100  fathoms,  as  far  as  known.  While  the  latitude 
of  Penjinsk  Gulf  is  that  of  Shetland  or  the  South  Cape  of  Greenland, 
and  it  is  not  within  the  Arctic  Circle,  yet  its  climate  and  conditions 
are  essentially  arctic,  and  it  is  the  only  region  where  the  true  arctic 
whale  has  ever  been  known  to  breed  except  in  the  Polar  Sea.  The 
marine  fauna  probably  resembles  that  of  other  parts  of  the  Okhotsk 
Sea  where  it  is  known  to  be  extremely  scanty  along  the  shores,  profuse 
in  individuals  in  water  deep  enough  to  be  free  from  grounding  ice,  and 
strictly  arctic  everywhere.  Further  south,  off  the  west  shore  of  the 
peninsula  of  Kamchatka,  is  a  noted  codfishing  ground,  but  no  record 
of  any  attempt  to  fish  irf  the  gulf  has  been  brought  to  my  notice.  In 
the  summer  a  fairly  large  run  of  salmon  of  several  species  occurs  in 
most  of  the  rivers  falling  into  the  gulf  and  wild  fowl  are  abundant 
spring  and  fall  as  they  come  and  go  from  their  breeding  grounds  at 
the  mouths  of  the  rivers  farther  north. 

On  the  shore  of  one  of  the  small  bays  which  put  out  from  the  gulf 
coal  has  long  been  known  to  exist,  though  the  exact  locality  is  not  in- 
dicated on  any  of  the  charts  I  have  been  able  to  examine.  The  place 
was  known  to  the  whalers  as  Coalmine  or  Coal  Bay.  In  1866  the  Rus- 
sian transport  Sakhalin,  which  had  brought  supplies  for  the  telegraph 
explorers,  being  short  of  coal,  obtained  a  quantity  from  this  place, 
which  enabled  her  to  reach  the  Amoor  River,  though  the  quality  of 
the  fuel  was  poor.  It  seems  to  resemble  the  Eocene  lignites  of  Alaska 
rather  than  the  coals  of  greater  age  and  density. 

From  this  locality  in  1855,  when  a  member  of  the  Kinggold  and 
Rodgers  exploring  expedition  in  thelN^orth  Pacific,  the  late  Dr.  William 
Stimpson  obtained  a  small  collection  of  fossils,  com^insing  six  species 
of  moUusks,  which  were  deposited  by  him  on  his  return  to  America  in 
the  Museum  of  the  Smithsonian  Institution,  where  they  have  since 
remained.* 


*  Although  no  extended  data  accompany  the  specimens,  I  learn  through  the 
courtesy  of  Lieut.  Commander  Richardson  Clover,  U.  S.  Navy,  hydrographer  of  the 
Navy  Department,  that  the  U.  S.  S.  Uancockf  Lieut.  H.  K.  Stevens,  U.  S.  Navy,  com- 
manding, visited  Coal  Bay  early  in  August,  1855,  and  it  was  donhtless  by  some  one 
on  board  that  the  species  were  collected.  The  position  aasignod  to  Coal  Bay  on  the 
map  of  the  expedition  is  in  latitude  60^  17'  noi*th  and  longitude  161^  55'  east  of 
Greenwich.  It  is  noted  that  coal  wu^  found  aoundantly,  but  of  inferior  quality  for 
generating  Mteam.  Some  account  of  the  Hancatk'B  visit  to  Coal  Bay  is  given  by  A. 
W.  Habersham  in  his  volume  entitled  ''My  Last  Cruise''  (etc.).  PhiladelphiA,  Lip- 
pincott,  1857,  pp.  329-371. 
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The  aspect  of  these  sliells  indicates  for  them  a  Miocene  age,  to 
which  they  were  assigned  by  the  late  paleontologist  F.  B.  Meek.  The 
matrix  is  a  light-brown  or  grayish,  fine  grained,  rather  hard  sandstone, 
exactly  like  many  of  the  Miocene  sandstones  of  the  adjacent  Alaskan 
coast.  Taking  the  occurrence  of  the  beds  of  lignite  into  consideration 
we  may  suppose  that  they  are,  like  the  Alaskan  lignites  of  the  oppo- 
site shore  of  Bering  Sea,  immediately  succeeded  by  a  bed  of  marine 
Miocene,  from  which  these  fossils  may  have  been  derived.  In  cleaning 
off  some  adherent  matter  it  was  found  that  a  few  small  particles  lof  a 
stony  alga  still  adhered  to  the  fossils  and  retained  some  of  its  original 
green  color.  This  shows  that  the  alga  is  not  a  fossil,  and  indicates 
that  the  specimens  were  obtained  upon  the  beach,  where  they  may 
have  remained  some  time  after  being  weathered  out  of  the  original 
matrix.  One  specimen,  a  large  oyster,  is  somewhat  worn,  as  if  by  the 
waves,  and  still  retains  in  its  shell  substance  something  of  the  purple 
color  which  characterized  the  shell  while  living. 

DESCEIPTION.  OF  THE  SPECIES. 
Oatrea  gigas  Thimberg. 

OBireagigas  Thunberg,  Kong.  Vet.  Ak.  Handl.  *t.  xiv,  for  1793,  p.  140,  pi.  6,  figs. 
1-3;  Lischke,  Jap.  Meereaconcb,  i,  p.  174,  1869;  ii,  p.  160,  pi.  14,  figs.  1,  2, 
1871;  III,  p.  114,  1874;  Dimker,  Ind.  Moll.  Jap.  p.  249,  1882. 

Oitrea  Laperonsii  Scbrenck,  Bull.  Imp.  Acad.  Sci.  St.  Peterb,  iv,  p.  411,  1861;  Reisen 
in  Amurl.,  MoU.,  p.  475,  pi.  19,  ligs.  1-6,  1867. 

Osirea  taUemchanensis  Crosse.  Journ.  de  Conchyl.,  x,  p.  149,  pi.  6,  fig.  6,  1862. 

Ostrea  talienwahnensia  Sby.,  Conch.  Icon.  Ostrea,  pi.  10,  fig.  21,  1871. 

?  Oatrea  horeaJit  Jay,  Perry's  Japan  Exp.  p.  296. 

Coalmine  Bay,  Gulf  of  Penjinsk,  Okhotsk  Sea,  W.  Stimpson,  Mas. 
Heg.  No.  4787. 

The  fossil  comprises  the  whole  of  the  upper  and  most  of  the  lower 
valve,  held  together  by  the  indurated  matrix  and  measuring  about  103 
millimetres  long  by  90  millimetres  in  greatest  width.  The  specimen  is 
somewhat  waterworn,  evidently  after  weathering  out  of  the  matrix, 
but  retains  partly  the  purplish  color  common  to  this  species.  It 
appears  to  agree  in  all  essentials  with  the  recent  shell. 

This  oyster  has,  like  the  0.  virginica  of  America  (which  it  much 
resembles),  a  very  wide  range  in  latitude,  extending  from  the  China 
seas  to  the  west  coast  of  the  island  of  Sakhalin  and  in  Japan  to 
Nagasaki.  But  the  fossil,  so  far  as  its  condition  permits  us  to  judge, 
represents  the  southern  form  of  the  species  rather  than  that  which  it 
assumes  near  the  northern  extreme  of  its  present  range. 

Semele  Stimpsoni  n.  s. 

PL  LVi,  fig.  5. 

Shell  sub-orbicular,  moderately  compressed,  sculptured  with  numer- 
ous wide,  low,  rather  irregular  concentric  ridges  which  are  angulated 
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at  the  summit  and  sometimes  brokeu  up  or  confluent  on  the  posterior 
part  of  the  shell;  also  by  fine  radiating  stria*,  strongest  near  the 
beaks,  crossed  by  obvious  incremental  lines  and  nearly  or  quite  obso- 
lete toward  the  base,  in  the  adult;  the  posterior  fourth  of  the  shell  is 
marked  off  from  the  rest  by  an  obscure  radial  depression  which  gives 
the  hinder  end  the  appearance  of  being  slightly  compressed  and 
twisted  to  the  left;  cardinfil  region  behind  the  beaks  marked  by  an 
obscure  narrow  la^iceolate  impressed  area  or  escutcheon;  hinge  with 
(in  the  left  valve)  a  large  cartilage  pit,  in  front  of  which  is  a  narrow, 
thin  cardinal  tooth  with  an  anterior  lateral  very  short  and  closely 
adjacent,  the  iK)sterior  lateral  also  extending  but  little  behind  the  end 
of  the  cartilage  pit;  interior  surface  smooth,  the  pallial  line  distinct^ 
the  sinus  broad,  bluntly  rounded  in  front  and  extending  to  a  vertical 
line  dropped  from  the  beak.  Lon.  of  left  valve,  33;  alt.,  30;  semidi- 
ameter  of  shell,  7  millimetres. 

Two  left  valves  (Mus.  Reg.  No.  4788)  were  obtained  from  the  bed  at 
Penjinsk  Oulf  by  Dr.  Stimpson,  in  whose  honor  the  species  is  named. 

This  species  most  closely  resembles  S.  modenia  A.  Adams*  from 
West  Africa  and  8t.  Helena,  a  sj^ecies  which  is  somewhat  higher,  more 
inflated,  with  longer  lateral  teeth,  a  smaller  cartilage  pit,  and  more 
rounded  concentric  sculpture.  In  both  the  sculpture  near  the  beak 
tends  to  be  more  nearly  lamellar  and  the  radiating  grooving  more 
prominent. 

The  nearest  relative  geographically  which  8.  Stimpsoni  possesses  is 
the  similarly  sculptured  form,  referred  to  by  Sehrenk  under  the  name 
of  S.  calif ornica,  which  is  found  in  the  Japan  Sea  and  the  Strait  of 
Tartary.  While  many  Japanese  shells  are  common  to  Northwest 
America,  it  can  hardly  be  said  that  the  identity  of  this  species,  which 
I  know  only  by  Schrenk's  figure,  with  the  Gulf  of  California  shell  is 
fully  established.  It  is  possible  that  our  fossil  may  prove  identical 
with  the  living  form  recorded  by  Sehrenk,  but  this  can  only  be  deter- 
mined by  a  comparison  of  specimens. 


*This  was  referred  by  Mr.  E.  A.  Smith,  of  tbe  British  Museum,  to  S.  cordiformit 
"Chemnitz,"  which  is  the  West  ludiau  and  East  American  species  variously  known 
as  S,  reticulata  (Gmel.)  Wood,  orbiculata  and  radiata  Say,  snhtruncaia  Sby.,  Jayanum 
C.  B.  Adams,  and  pulchella  A.  Adams.  From  these,  however,  the  St.  Helena  sbeU 
is  quite  distinct,  as  shown  by  a  scries  kindly  presented  to  the  National  Museum  by 
Capt.  Turton.  Its  sculpture  is  never  sharp  and  rasping  to  the  touch  as  in  the  West 
Indian  shell,  and  all  the  specimens  (five)  show  a  minute  lunule,  under  which  the 
shell  substance  is  of  a  deep  claret-brown  color,  forming  a  very  conspicuous  spot  of 
color  and  not  occurring  in  any  of  the  American  shells  from  over  fifty  different  local- 
ities. The  concentric  ridges  are  broad  and  blunt  in  the  *S\  modeittaf  while  they  are 
represented  in  the  American  species  only  by  thin  sharp  lamelhe.  As  Chemnitz  was 
a  binomial  writer  only  accidentally,  and  did  not  adopt  the  Linnean  system  of  nom- 
enclature, his  name  can  not  be  accepted  even  for  the  American  shell,  which  will  best 
be  known  by  the  name  of  Gmelin,  adopted  and  illustrated  by  Wood,  in  the  belief 
that  the  shell  is  the  Tellina  reticulata  of  Linn^,  a  conclusion  to  which  the  researches 
of  Hauley  on  the  Linnean  types  lend  a  reasonable  probability. 
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Siphonaria  penjinaB  n.  b. 
PI.  LVI,  fig.  2. 

Shell  irregularly  ovate,  depressed,  alternately  radiately  sculptured 
with  riblets  and  threads;  apex  eroded  in  the  specimens,  but  situated 
at  about  the  post-erior  third;  lines  of  growth  obvious;  margin  entire  or 
slightly  crenulated  by  the  sculpture;  interior  smooth,  muscular  im- 
pressions strong,  interrupted  at  the  right  as  usual  in  the  genus;  the 
shells  showing  evident  color  markings  consisting  of  alternate  hgh't  and 
dark  radiating  lines  much  as  in  8.  lineolata  Orbigny.  Lon.  of  shell, 
20;  max.  lat.,  15;  alt.  (somewhat  eroded),  4  nullinieters. 

Two  specimens  (Mus.  Eeg.  No.  4791)  received  from  Dr.  Stimpson. 

Tliis  species  recalls  8.  lecanium  Cpr.,  of  the  northwest  coast  of 
America,  but  is  very  closely  related  to  the  8.  radiata  Ad.  &  Rve. 
figured  from  the  China  seas  in  the  "Voyage  of  the  8amarang.^^  Two 
species  of  8iph(yiiaria^  8,fuliginata  Rve.  and  8.  atra  Quoy  &  Gaim.,  are 
known  from  the  present  seas  of  Japan  and  Korea,  but  neither  so  closely 
resembles  our  fossil  as  the  more  tropical  species  above  mentioned, 
which  indeed  is  hardly  distinguishable  from  the  form  we  have  described. 

ConuB  okhotensis  n.  s. 
PI.  LVI,  fig.  4. 

Shell  short,  stout,  solid,  of  about  eight  whorls;  spire  low  and  rounded, 
suture  appressed,  with  a  few  obscure  spiral  striae  in  front  of  it;  shoulder 
of  the*Shell  rounded;  sides  smooth,  hardly  striated  even  over  the  canal, 
aperture  rather  wide,  outer  lip  straight,  sutural  sinus  shallow;  pillar 
simple,  slightly  twisted  at  the  end ;  lon.  of  shell,  50;  lat.,  35  millimeters. 

A  young  and  an  adult  specimen  (Mus.  Reg.  No.  4789)  were  presented 
by  Dr.  Stimpson. 

This  species  is  not  unlike  Conv^  califomwua  on  a  larger  scale,  and 
belongs,  as  well  as  can  be  judged  in  the  absence  of  color  markings,  to 
a  group  (Chelyconus)  which  is  most  abundantly  represented  in  the 
Moluccas  and  on  the  shores  of  Africa.  There  does  not  appear  to  be  at 
present  any  closely  related  species  on  the  Japanese  coasts,  but  O.fulmen 
and  0.  pauper  culm  are  found  in  that  region  and  would  in  a  general 
way  be  associated  with  it.  Among  the  recent  species  in  the  National 
Museum,  C.  glaucus  from  the  Moluccas  presents  the  closest  parallel  in 
form  and  conchological  characters. 

In  the  larger  of  the  two  fossil  specimens  a  faint  indication  of  what 
might  be  taken  as  traces  of  spirally  disposed  color  marks  is  perceptible, 
but  these  are  not  sufficiently  distinct  to  permit  of  a  dogmatic  assertion 
that  they  are  ti'aces  of  color  and  not  an  incident  of  mineralization. 

Cerithium  cymatophonim  n.  s. 
PI.  LVI,  fig.  1. 

Shell  stout,  solid,  short,  of  seven  or  more  whorls:  nucleus  lost; 
aperture  defective;  sculpture  characterized  by  a  constriction  about  the 
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middle  of  the  wborl,  above  which  there  is  only  spiral  sculpture;  in  front 
of  it  the  whorl  is  marked  with  about  eight  prominent  rounded  waves 
or  obscure  ribs,  with  wider  interspaces,  which  become  obsolete  on  the 
last  half  of  the  last  whorl;  spiral  sculpture  of  fine,  sharj),  minutely 
channelled  incised  lines  with  much  wider,  smooth,  flat-topped  inter- 
spaces; suture  appressed ;  base  constricted  about  the  middle,  sculp- 
tured with  more  crowded  incised  lines;  pillar  with  a  moderate  callus; 
Ion.  of  shell,  35;  max.  diam.,  17  millimeters. 

One  specimen  (Mus.  Reg.  4700)  presented  by  Dr.  Stimpson. 

This  species  is  related  to  the  group  represented  by  C.  vulgatum  Brug., 
C.  gumaicum  Phil.,  and  C,  (emultim  Phil.,  the  second  of  which  extends 
its  range  from  the  Gaboon,  West  Africa,  to  the  Philippines,  Lord  Hood's 
Island,  and  Japan,  if  authorities  may  be  trusted.  The  fossil  is,  how- 
ever, suflQciently  distinguished  from  any  of  them  by  its  form  and  sculp- 
ture. The  group  at  present  is  only  represented  in  warm-temperate,  or 
subtropical  waters.  The  specimen  described  *  had  been  attacked  by 
CHona  before  fossilization  and  more  or  less  perforated,  beside  sustain- 
ing the  loss  of  its  outer  lip.  A  much  smaller,  but  in  many  respects 
similar,  species  is  found  in  the  Older  Miocene  of  Florida. 

DUoma  (Chlorodlloma)  niderata  n.  s 
Plate  LVi,  fig.  3. 

Shell  small,  turbiniform,  rude,  withlittlenacTC,  of  about  four  whorls;" 
whorls  rounded,  suture  ai)pressed  and  slightly  constricted,  sculpture 
only  of  rather  rude  lines  of  growth  j  surface  composed  of  a  dark  shell 
layer,  with  obscure  indications  of  spiral  lines  of  lighter  color;  base  full, 
slightly  flattened,  a  narrow  imx)re8sed  area  around  the  umbilicus,  which 
is  barely  perforate  and  nearly  covered  by  a  small  callus;  aperture 
rounded;  pillar  short,  concave,  ending  in  a  small,  low,  narrow,  tooth- 
like prominence;  throat  smooth.  Alt.  of  shell  15;  max.  diam.  of  base, 
13;  min.  diam.,  11.50  millimeters. 

Two  specimens  (Mus.  Eeg.  No.  4797)  were  received.  No  species  very 
closely  related  to  this  shell  is  at  present  known  from  the  Japanese 
fauna,  but  there  are  a  number  of  them  in  the  Australasian  seas.  The 
genus  is  perhaps  represented  by  D.  perplexa  Pilsbry,  of  Japan.  I  have 
referred  the  fossil  to  DUoma  Ta,thev  than  Oihbuhij  chiefly  on  account  of 
the  sculpture  and  scant  pearly  layer,  but  on  such  occasions  it  is  im- 
practicable to  determine  i)ositively  the  precise  relations. 

^  GENERAL  CONCLUSIONS. 

The  evidence  aftbrded  by  these  fossils  indicates  unmistakably  that 
the  fauna  including  them  must  have  flourished  in  waters  at  least  as 
warm  as  those  which  at  present  occupy  the  Japan  Sea,  at  a  distance  of 
more  than  a  thousand  miles  to  the  southward.  The  oyster  and  Siph- 
onaria  show  that  the  fauna  was  litoral  and  not  an  otfshore  or  deep- 
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water  assembly.  Faunally  the  species  point  to  a  distinct  analogy  with 
those  of  the  China  and  South  Japan  seas,  and,  like  the  existing  fauna  of 
those  seas,  they  indicate  bonds  of  relationship  with  the  west  coast  of 
Africa  and  the  coast  of  Australia  rather  than  with  the  Indo-Pacific 
fauna  of  northeast  AMca  and  the  Malay  Archipelago.  These  curious 
analogies  have  been  noted  by  all  those  who  have  studied  the  mollusk 
fauna  of  Japan,  and  their  explanation  is  one  of  the  trophies  for  which 
future  students,  with  fuller  geological  knowledge  of  oriental  countries, 
may  compete.    At  present  hypothesis  could  rest  only  on  speculation. 

It  is  not  often  that  so  small  a  number  of  specimens  as  those  we  have 
described  would  contain  the  elements  necessary  for  deciding  on  so 
many  points  of  interest,  but  the  present  case  is  a  fortunate  exception. 

Wcmay  now  consider  the  climatic  relations  indicated  by  this  little 
collection.  There  are  no  observations  on  record  from  the  Gulf  of  Pen- 
jinsk,  but  the  climate  can  differ  but  little  from  that  of  Okhotsk,  which 
is  situated  in  the  same  latitude  as  that  of  the  mouth  of  the  Gulf  of  Pen- 
jina  and  some  350  miles  to  the  westward.  If  there  is  any  difference  it 
is  that  the  gulf  is  colder  than  Okhotsk,  since  Scammon  indicates  that 
open  water  occurs  about  June  20  in  the  gulf,  while  the  average  at 
Okhotsk  is  about  two  weeks  earlier. 

We  find  Okhotsk  has  a  mean  annual  temperature  of  the  air  of  23.1o, 
spring  havinff  a  mean  of  23.9o,  summer  of  52.1°,  autumn  of  24.6^,  and 
winter  of  minus  8.2o.  The  temperature  of  the  sea  water  does  not  rise 
'  above  40°  F.  (except  in  the  harbor)  during  the  warmest  part  of  the 
summer,  and  for  two-thirds  of  the  year  it  is  at  or  below  the  freezing 
point.  It  may  therefore  be  assumed  that  the  water  climate  of  Pen- 
jinsk  Gulf  does  not  essentially  differ  from  that  which  is  offered  by 
those  parts  of  the  Polar  Sea  which  are  free  from  ice  during  the  summer 
months.  The  climate  of  the  region  indicated  as  a  natural  climatic  home 
by  such  an  assemblage  of  fossils  as  those  we  have  been  discussing, 
should  have  a  summer  sea- water  average  temperature  of  70^,  and  a 
winter  average  of  00^  F.  at  least,  with  a  minimum  temperature  never 
approaching  the  freezin  g  point.  As  the  difference  between  the  tempera- 
ture of  the  air  and  that  of  the  water  can  not  permanently  remain 
much  greater  than  5^  or  6o,  it  follows  that  the  annual  mean  tem- 
perature of  the  Gulf  of  Penjinsk  in  Miocene  time  (or  the  era  indicated 
by  our  fossils)  can  not  have  been  much  less  than  60^  F.,  and  was  prob- 
ably higher.  That  is  to  say,  since  this  fossil  fauna  flourished  in  these 
waters  the  annual  mean  temperature  has  diminished  by  30^  to  40°  F., 
at  the  most  moderate  calculation. 

It  is  perhaps  very  late  in  the  day  to  refer  to  the  hypothesis  which  ex- 
plained the  warm  water  Old  Miocene  of  the  north  Atlantic  shores  by 
assuming  a  shifting  of  the  polar  axis  so  that  the  pole  at  that  time  would 
have  been  situated  somewhere  in  central  Siberia.  That  hypothesis  has 
few  if  any  friends  at  the  present  time.  But  it  may  not  be  amiss  to  point 
out  that,  if  it  were  necessary  to  put  a  quietus  on  that  moribund  specu- 
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latiou,  the  presence  of  a  warm  water  Old  Miocene  in  eastern  Siberia, 
snch  as  our  present  fossils  indicate,  would  be  quite  sufficient  to  prove 
that  no  iM)lar  conditions  in  the  modern  sense  could  have  existed  there 
during  that  epoch  of  geological  time. 

PLATE  LVI. 

Fig.  1.  Cerithium  cymatophorum  Dall,  Ion.  of  original  35  miUimeters.    Page  475. 

2.  Siphonaria  penjinw  Dall,  Ion.  of  sheU  20  millimeters.    Page  475. 

3.  Dilama  (Chlorodiloma)  ruderata  Dall,  alt.  of  shell  15  millimeters.    Page  476. 

4.  Conua  okhoteima  Dall,  alt.  of  shell  50  miUimeters.    Page  475. 

5.  Semele  SUmpsoni  Dall,  left  valve,  Ion.  of  original  33  miUimeters.    Page  473. 
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lOTES  ON  A  COLLECTION  OP  BIRDS  FROM  EASTERN  NICARAGUA 
AND  THE  RIO  FRIO,  COSTA  RICA,  WITH  A  DESCRIPTION  OF  A 
SUPPOSED  NEW  TROGON. 

BY 

Charles  W.  Richmond. 

The  accompauying  list,  in  which  are  embodied  the  notes  made  during 
a  year's  residence  in  eastern  Nicaragua,  is  based  on  collections  and 
•observations  extending  from  February  1,  1892,  to  January  19, 1893. 
Specimens  of  most  of  the  species  were  obtained,  and  of  others,  nearly 
.aU  North  American,  only  those  well  known  to  me  have  been  admitted 
unless  otherwise  stated. 

Grey  town,  or  San  Juan  del  Norte,  is  situated  on  a  small  lagoon  at  the 
mouth  of  the  San  Juan  River,  on  the  Caribbean  coast  of  Nicaragua, 
It  is  almost  surrounded  by  marshes  and  silico*  swamps,  yet  the  climate 
is  as  healthful  as  at  any  other  ])oint  on  the  coast.  This  is  due,  probably, 
to  the  sandy  nature  of  the  soil  on  which  the  town  is  bnilt,  and  to  the 
influence  of  the  sea  air.  The  climate  of  the  region  is  apparently  not  as 
deadly  as  many  suppose.  Many  foreigners  live  iu  the  country  for 
years,  retain  their  health,  and  arc  seldom  or  never  troubled  with  "  the 
fever."  Unless  one  is  i)eculiarly  susceptible  to  malarial  influences 
no  bad  effects  are  liable  to  attend  a  sojourn  in  the  country  if  proper 
care  is  taken  to  preserve  the  health,  but  one  is  very  liable  to  be  led 
into  vju-ious  ex|>osures  on  first  reaching  the  country,  especially  if  one 
has  left  a  severe  winter  behind  in  the  north.  The  country  a  few  miles 
inland  is  not  as  salubrious  as  directly  on  the  coast,  and  those  who  con- 
tract the  fever  there  frequently  recover  entirely  after  a  trip  to  the 
seashore. 

The  coast  country  has  a  protracted  rainy  season  of  eight  or  nine 
months,  from  May  to  January,  with  occasional  spells  of  fair  weather 
during  the  other  three  or  four  months.  Some  years  the  "  dry  "  season 
is  said  to  fail  altogether.  The  rainfall  is  enormous,  and  from  a  report 
of  observations  by  officers  of  the  Nicaragua  Canal  Company  it  appears 
that  over  296  inches  fell  at  Greytown  during  the  year  1890.  The  pre 
cipitation  during  July  of  that  year  was  nearly  2  inches  per  day.    The 


*The  local  name  of  a  species  of  palm  which  constitutes  the  prevalent  growth  in 

moet  Bwamps  of  the  coast  district. 

479 
ProceedingB  National  Mnsenm,  Vol.  XVI— No.  947. 

Digitized  by  VjOOQIC 


480      BIRDS  FROM  NICARAGUA  AND  COSTA  RICA RICHMOND. 

temperature  is  even  iiucl  seldom  reaches  the  iiineties  or  goes  below  70^ 
F.;  the  average  is  about  85°  at  noon  and  72^  at  night 

Two  weeks  were  spent  at  Grey  town,  where  collecting  was  confined 
to  the  bushy  thickets  and  clumpS  of  bushes  on  the  outskirts  of  the 
town,  and  to  fruit  trees  in  the  gardens.  The  sx)ecies  collected  were 
mostly  those  found  in  all  clearings  and  open  places  along  the  coast.  My 
brother,  W.  L.  Richmond,  and  Mr.  G.  E.  Mitchell,  collected  for  a  few 
days  at  a  cacao  plantiition  on  the  San  Juan  near  Greytown,  and  se- 
cured several  species  not  noticed  elsewhere.  Four  days,  February 
23-26,  inclusive,  were  spent  at  San  Carlos,  at  the  southeast  end  of  Lake 
Nicaragua.  The  collecting  ground  there  was  much  the  same  as  that 
at  (xreytown,  clumps  of  bushes,  thickets  of  small  extent,  and  a  sprink- 
ling of  large  trees  on  the  lowland  along  the  lake  shore.  The  dry 
season  at  San  Carlos  had  an  actual  existence,  and  the  climate  was  de- 
lightful. The  next  fourteen  days,  February  27  to  March  11,  were  occu- 
pied on  the  Kio  Frio,  which  flows  into  the  San  Juan  opposite  San 
Carlos.  The  river  was  ascended  to  the  Guatusa  Indian  settlements, 
at  the  head  of  cai^oe  navigation  in  the  dry  season,  and  a  few  days  spent 
in  their  neighborhood.  With  the  exception  of  two  clearings  the  river 
banks  were  uninhabited.  Owing  to  this  solitude  animal  life  was  abun- 
dant. Water  birds  were  extremely  numerous.  Mojikeys  of  three  spe- 
cies were  seen  day  after  day  in  large  troops.  Alligators,  turtles,  and 
lizards  a<5tually  swarmed,  and  sharks,  probably  the  same  as  found  in 
the  lake,  were  found  as  far  as  the  Indian  habitations.  Dense  forests 
extend  along  the  Frio  for  miles,  with  occasional  stretches  of  savannah 
land.  Narrow  patches  of  tall  grass  line  the  banks  in  low  places,  where 
the  heavy  timber  is  replaced  by  jungles  of  smaller  trees.  The  altitude 
of  the  river,  as  far  as  covered  by  me,  is  less  than  150  feet,  and  the 
vegetation  therefore  strictly  tropical. 

The  time  from  March  12  to  April  17  w^as  passed  on  the  San  Juan  and 
at  Greytown,  but  no  collecting  was  done,  and  much  of  the  spring  mi- 
gration of  North  American  birds  was  missed.  I  have  endeavored  to 
give  dates  in  connection  with  the  North  American  species,  which  may 
be  of  some  value  in  the  study  of  the  migration  of  those  birds,  but  it 
will  be  remembered  that  the  notes  cover  parts  of  two  migrations,  and 
that  a  species  noted  from  October  to  February  was  seen  first  in  Feb- 
ruary and  again  on  its  return  from  the  noi:th  in  October;  also  that 
species  common  at  Greytown  and  noted  as  last  seen  in  February  (when 
my  observations  ended  there)  may  really  have  remained  a  month  or 
more  later.  The  terms  winter,  summer,  etc.,  have  been  used  to  desig- 
nate the  same  seasons  as  in  the  north. 

The  time  from  May  1,  1892,  to  January  19,  1893,  was  passed  on  the 
Escondido  River,  principally  at  the  "I.  P."  plantation.  As  by  far  the 
most  of  my  time  was  spent  on  that  river,  and  most  of  the  species  ob- 
served elsewhere  were  also  collected  there,  I  have  included  in  the  list 
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two  or  three  species  not  met  with  by  me,  but  collected  by  Mr.  Henry 
Wickham*  a  number  of  years  ago. 

The  Escondido,  formerly  known  as  Blewfields  or  Blueftelds  River,  is 
probably  the  most  important  one  on  the  coast  of  Central  America,  with 
the  exception  of  the  San  Juan.  There  is  no  troublesome  bar  at  the 
mouth,  as  is  usually  the  case,  and  large  ocean  steamers  ascend  the  river 
to  Bama,  65  miles  from  the  mouth.  Two  rivers,  the  Kama  and  Sequia, 
join  at  the  town  of  Eama  and  form  the  Escondido.  The  banks  for 
many  miles,  including  both  branches  above  Bama,  are  lined  with  ba- 
nana plantations,  the  monotony  of  which  is  broken  by  the  numerous  pic- 
turesque ceiba  and  ebo  trees  which  have  been  left  standing  in  the 
clearings,  and  the  dense  tropical  forest  in  the  background.  In  the  last 
15  or  20  miles  of  its  course  the  river  winds  through  dreary  silico 
swamps  and  empties  into  Bluefields  Lagoon,  a  sheet  of  water  15  miles 
long  and  7  miles  broad.  These  swamps  are  of  little  interest;  they  are 
covered  with  a  dense  growth  of  silico  palms  and  trumpet  trees,  and 
bird  life  is  scarce. 

The  International  Planting  Company's  plantation,  or  ^'  I.  P.,"  as  it  is 
familiarly  called,  is  50  miles  from  Bluefields.  A  creek  joins  the  river 
at  this  plantation,  and  aflfords  an  ex(5ellent  means  of  reaching  the  heavy 
forest  in  the  rear.  Many  of  the  forest  birds  delight  to  frequent  the 
open  space  where  the  creek  runs  through  the  woods,  and  a  canoe  trip 
in  the  early  morning  under  tiiese  circumstances  usually  enables  one 
to  get  a  fair  lot  of  birds.  Shortly  after  reaching  the  "I.  P."  planta- 
tion work  was  much  interfered  with  by  an  attack  of  the  fever,  due 
entirely  to  carelessness,  which  eventually  led  to  my  return  to  the 
United  States. 

Special  attention  was  given  to  the  colors  of  soft  and  fading  parts  of 
specimens  collected,  and  in  all  cases  where  a  definite  color  of  such  parts 
is  given  the  part  was  compared  with  Bidgway's  Nomenclature  of 
Colors. 

My  thanks  are  due  Mr.  Bidgway,  curator  of  the  department  of  birds, 
U.  S.  National  Museum,  who  has  allowed  me  the  use  of  various  speci- 
mens in  the  Museum  series  for  comparison  with  my  own,  and  has  aided 
me  in  other  ways;  and  to  Messrs.  G.  E.  Mitchell  and  W.  L.  Bichmond 
for  records  from  Greytown  and  on  the  Escondido.  I  can  never  suffi- 
ciently thank  Mr.  Sam.  A.  Bisley,  of  the  International  Planting  Com- 
pany, who  rendered  me  so  many  favors  during  my  stay  there  that  it 
would  be  useless  to  try  to  enumerate  them.  He  contributed  in  many 
ways  to  the  success  of  my  work,  I  met  with  so  many  offers  of  assist- 
ance and  expressions  of  good  will  from  Americans  and  others  with 
whom  I  came  in  contact  in  Nicaragua  that  with  one  exception  my 
thanks  are  due  them  all. 


*List  of  birds  coUected  on  the  Bluefields  River,  Mosquito  coast,  by  Mr.  Henry 
Wickham,  by  P.  L.  Sclater,  F.  R.  S.,  and  Osbert  Salvin,  M.  A.,  F.  Z.  S.  Proc.  Zool. 
Soc.  Lond.,  1867,  278-280.  , 
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Family  TURDIP-.E, 
1.  Turdus  mustelinuB  Gmel. 
Heard  several  times  on  the  Escondido;  first  noted  November  7. 

2.  TurduB  UBtttlatUB  swainBonii  (Cab.). 
One  shot  October  3.    A  large  flight  occurred  on  the  14th. 
3.  Morula  gray!  (Bonap.)- 

Common  on  the  Escondido  and  also  observed  at  Oreytown.  Its 
song  is  not  unlike  that  of  the  American  Bobin  {Merula  inigratoria)^ 
although  somewhat  inferior.  On  the  Escondido  the  banana  plantations 
are  its  favorite  haunts,  and  it  frequently  places  its  nest  in  the  bunches 
of  fruit,  occasionally  building  in  the  space  at  the  junction  of  a  leaf 
with  the  stem  of  the  plant.  A  nest  secured  July  1  resembled  that  of 
M.  migratoria  in  having  the  walls  well  plastered  with  mud.  It  con- 
tained two  fresh  eggs,  measuring  1.09  by  0.78,  and  1.14  by  0.79  j  pale 
bluish-gray,  spotted  and  blotched  with  reddish-brown. 

Two  young  birds  just  able  to  fly  were  found  June  18. 

It  is  interesting  to  note  that  in  the  tropics  many  species  lay  but  two 
eggs.  The  domestic  fowls  are  not  as  prolific  as  in  the  north  ap- 
parently,and  their  eggs  are  small-sized. 

Family  SYLVIIDJE. 
4.  PoUoptUa  bllineata  (Bonap.). 
Not  very  common  on  the  Escondido  and  at  Greytown. 

Family  MIMIDuE. 
5.  QaleoBCopteB  carolinenBiB  (Linn.)- 
Rather  common;  observed  from  October  28  to  April  17. 

Family  TROGLODYTID^. 
6.  Henicorhina  proBtheleuca  (Scl.)- 

Apparently  not  common.  The  bird  skulks  close  to  the  ground  in  the 
thick  underbrush  of  the  forest  and  is  quite  shy. 

7.  ThryophlluB  coBtaricensiB  Sharpe. 

Common  at  Greytown  and  on  the  Escondido,  also  observed  on  the 
Eio  Frio.  It  is  most  abundant  during  the  w  inter  months  and  possibly 
may  not  occur  during  the  breeding  season;  at  any  rate,  it  escaped  my 
notice  during  the  ejirly  summer,  and  it  was  not  until  July  that  the 
birds  became  conspicuous  through  their  loud  but  rather  monotonoas 
song.    They  are  mostly  confined  to  thickets  bordering  streams,  and 
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keep  so  well  concealed  that  it  is  difficult  to  secure  specimens.  At 
times  tbey  appear  in  plain  sight  and  do  not  manifest  any  unusual  shy- 
ness. 

8.  ThryophiluB  thoracicus  (Salv.). 

Rather  common.  This  8i)ecie8  is  found  in  the  forest,  in  trees,  usually 
at  a  distance  of  10  or  20  feet  from  the  ground.  It  spends  its  time  much 
as  does  Thryothorus  atrogtdarisj  searching  <among  the  bunches  of  dead 
leaves  and  masses  of  dead  material  lodged  in  vines.  It  occasionally 
scolds  in  a  somewhat  harsh  voice,  but  on  the  whole  is  rather  a  silent 
bird. 

9.  ThryophiluB  zeledoni  Lawr. 

One  specimen  secured  February  13  in  a  thicket  at  Greytown.  In 
its  actions  it  resembled  the  following: 

10.  Thryothorus  atrogulaxiA  Salv. 

Common ;  appears  to  be  absent  part  of  the  year.  First  seen  Sep- 
tember 7,  and  afterwards  common  until  the  end  of  February.  Found 
in  the  forest,  10  or  20  feet  up  in  the  trees,  searching  for  food  in  the 
thick  tangled  masses  of  vines,  or  scratching  in  the  accumulations  of 
vegetable  matter  lodged  in  palms.  It  is  not  very  noisy,  seldom  utter- 
ing its  rather  harsh  note. 

11.  TroglodyteB  intermediuB  Cab. 

Common  on  the  Escondido.  A  pair  or  more  are  found  on  every  plan- 
tation. Tlie  birds  are  very  familiar,  hopping  around  through  the 
houses  and  outbuildings  like  the  House  Wren  ( T.  aedon)^  and  the  song 
is  almost  exactly  the  same,  but  rather  less  musical.  Nesting  apparently 
occupies  a  considerable  portion  of  the  year.  I  found  young  in  July 
and  August,  and  nest  building  wa«  observed  in  November  and  January. 
The  nests  were  constructed  of  fresh  grass,  with  a  small  entrance  in  the 
side.  One  was  located  in  a  fork  in  the  top  of  a  small  guava  tree,  and 
another  was  built  in  a  bunch  of  grass  which  had  grown  through  an 
opening  in  an  outbuilding. 

Family  MNIOTILTIDiE. 

12 .  Protonotaria  citrea  ( Bodd . ) . 

Quite  common  through  the  winter  months;  first  seen  September  2. 

13.  HelminthophUa  pinuB  (Linn.). 

Apparently  rare;  shot  one  at  Greytown  Februarys  and  saw  another 
on  the  Escondido  January  17. 

14.  HelminthophUa  chrysoptera  (Linn.). 
Uncommon  during  the  winter;  specimens  obtained  November  5, 
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15.  Helminthophila  peregrina  (Wils.). 

Shot  a  specimen  on  the  Escondido  October  24;  two  days  later  the 
species  had  become  abundant,  hundreds  passing  by  in  an  almost  con- 
tinuous stream,  pausing  an  instant  in  the  trees  in  front  of  the  bouse, 
then  oflf  again,  following  the  course  of  the  river  westward.  This  mijfra- 
tion  continued  until  the  29th,  after  which  date  no  more  were  observed. 

16.  CompBothlypls  amexicana  (LinD.). 

One  specimen,  in  company  with  some  Tennessee  Warblers,  shot  Octo- 
ber 26  on  the  Escondido. 

17.  Dendroicaaestiva  (Gmel.). 

Abundant  winter  resident.  First  seen  August  9,  and  afterwards 
abundant,  swarming  in  the  tall  grass  bordering  the  Escondido  River. 
Remains  until  late  in  Februaiy  at  least. 

I  never  heard  this  or  any  of  the  other  North  American  birds  sing 
here. 

18.  Dendrolca  coronata  (Linn.). 

Not  very  common.  Observed  at  Grey  town  and  on  the  Escondido. 
Several  noticed  November  28,  and  one  on  February  16. 

19.  Dendroica  maculoBa  (Gmel.). 

Quite  cx)mmon  in  winter.  First  seen  October  27,  and  last  on  Febrn- 
ary  6. 

20.  Dei^droica  pensylvanica  (Liun.). 

Abundant  during  the  winter  months,  noticed  from  September  29  to 
February  16. 

21.  Dendroica  domlnica  albilora  Baird. 

One  specimen  collected  at  Greytown,  February  12. 
22.  SeiuruB  aurocapiUuB  (Linn.). 

Bather  rare,  first  seen  November  7,  and  occasionally  noted  until 
May  6. 

23.  SeluruB  noveboracenBis  notabiliB  (Grinn.). 

Abundant  in  winter,  from  September  20  until  May  6. 

24.  SeiuniB  motaciUa  (Vieill.). 
Rather  rare,  first  seen  October  23. 

25.  QeothlypiB  formoBa  (Wils.). 
Very  common,  first  seen  September  22. 

26.  GeotUypis  phUadelphia  (WUs.). 

Shot  an  immature  male  on  February  4,  at  Greytown;  the  only  one 
seen. 
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27.  G^othlypis  trichas  (Linn.). 

Common,  first  observed  October  28. 

28.  GteothlypiB  bairdi  Nutting. 

Common  on  the  Eio  Frio  in  Costa  Eica.  One  specimen  taken  at  Grey- 
town  and  one  at  Colorado  Junction,  on  the  San  Juan.  Rare  on  the 
Escondido,  where  I  got  an  adult  male  May  29,  and  a  young  bird  in  first 
plumage  June  5. 

29.  Qeothlypis  caninucha  icterotis  Ridgw. 

Bather  common  on  the  Escondido.  First  specimen  shot  May  17. 
Fext  seen  August  17,  when  an  immature  male  was  shot.  Later  it  be- 
came quite  common,  and  individuals  were  frequently  heard.  The  note 
is  loud  and  clear.  The  birds  are  found  in  the  tall  grass  along  the  river 
bauks^  They  may  breed  here,  but  if  so  are  very  retiring,  as  I  saw  none 
during  the  summer. 

30.  Icteria  virens  (Linn.). 

^Uncommon,  apparently.    First  seen  October  14,  and  specimen  ob- 
tained at  Greytown  February  14. 

31.  Sylvanla  mitrata  (GImel.). 

Very  common.  First  seen  September  24;  taken  at  Greytown  Feb- 
ruary 5. 

32.  Setophaga  mticilla  (Linn.). 

Very  common;  first  seen  September  20. 

33.  BaBileutema  lencopyglna  Scl.  and  Salv. 

Common  on  the  Rio  Frio  in  March.  The  bird  has  habits  very  similar 
to  SeiurtLs  motacilla,  and  its  note  is  very  much  the  same.  Instead  of 
jerking  the  tail  up  and  down  it  fiirts  it  continually  after  the  manner  of 
a  Kedstart  (Setophaga  rutidlla),  and  at  times  resembles  this  bird  in 
habits  more  than  the  Seiurus.  The  song  is  loud  and  clear,  and  very 
melodious,  resembling  somewhat  that  of  a  Field  Sparrow  {Spizella  pu- 
fiilla)^  with  several  variations. 

Found  usually  along  streams,  but  often  wanders  int^  clearings, 
where  it  hops  along  fallen  trees  and  on  bare  patches  of  ground.  The 
birds  were  found  almost  invariably  in  pairs. 

Family  HIRUNDTNID^. 
34.  Progne  aubia  heaperia  Brewst. 

A  pair  shot  September  13  on  the  Escondido  out  of  a  flock  of  six  or 
eight,  which  had  settled  in  the  top  of  a  dead  tree  during  a  shower. 
This  appears  to  be  considerably  south  of  the  other  records  for  this 
species. 
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35.  Progne  chalybea  (Gmel.)- 

Abundant.  Nests  in  boles  in  trees  standing  in  tbe  plantations,  and 
also  common  in  tbe  town  of  Bluefields,  wbere  tbe  birds  use  natural 
cavities  in  tbe  breadfruit  trees  for  nesting  purposes.  Young  birds 
found  from  April  to  July.  Later,  tbe  birds  congregate  in  small  flocks 
and  fly  about  over  tbe  ])lantations  and  bouses,  occasionally  circling 
about  bigb  in  tbe  air  during  sunny  days.  At  times  large  flocks,  mixed 
witb  Tachycineta  alhilinea^  Chelidon  erythrogastery  and  otbers  may  be 
seen  flying  about,  especially  in  tbe  evening  before  sunset  or  on  cloudy 
afternoons.    Tbe  ordinary  note  resembles  tbat  of  P.  suhu, 

36.  Chelidon  etythrogaater  (Bodd.). 

Abundant  in  winter  and  during  migrations.  Arrive  late  in  August, 
when  tbey  occur  in  large  flocks,  usually  mixed  witb  otber  species.  In 
Marcb  large  numbers  were  seen,  probably  migrating,  and  small  num- 
bers were  seen  as  late  as  May  3. 

37.  Tachycineta  albilliiea  (Lawr.). 

Abundant,  particularly  on  tbe  Rio  Frio,  wbere  tbere  were  many 
snags  and  stumps  sticking  out  of  tbe  water,  in  tbe  cavities  of  wbich 
tbe  birds  bred.     Saw  young  birds  early  in  May. 

This  species  seldom  or  never  occurs  away  from  tbe  rivers,  where  it 
flits  back  and  forth,  frequently  ])ercbing  on  snags  or  dead  limbs  bang- 
ing out  over  tbe  water. 

38.  Stelgidopteryz  uropygiaUa  (Lawr.). 

Common  on  tbe  Rio  Frio  in  company  witb  tbe  preceding. 
Collected  by  Wickbam  on  bis  trip  up  tbe  Escondido. 

Family  VIREONID^. 
39.  Vireo  olivaceua  (Liuu.). 
One  of  a  pair  secured  September  10. 

40.  Vireo  phlladelphicua  (Cass.). 
One  shot  October  21  was  tbe  only  <me  observed. 

41.  Vireo  flavifrons  Vieill. 

Rather  common;  first  se«»n  Oc^tober  22  and  last  on  February  8. 

42.  Vireo  ochraceua  Salv. 

A  pair  secured  in  some  bushes  at  (xreytown,  February  1,  and  one 
seen  April  10,  in  tbe  same  vicinity. 

My  birds  are  in  fresh  unworn  plumage,  and  almost  as  bright  as  T. 
carmiolu     Tbey  agree  very  well  with  the  description  of  the  bird  called 
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Vireo  semiflavus  by  Salvin,  which  was  probably  a  bird  of  this  species 
in  unusually  bright  plumage. 
Measurements  are  as  follows : 


Number. 

Locality. 

Sex. 

Wing. 

Tail.*   TaraiiB. 

1 

Culmen 

126153 

Grovtown  INic&rfifriift.     .........     ......••••••••.. 

9 

2.00 
2.10 

1.62         0.75 
1.62         0.80 

0.45 

126154 

do - 

0.4:i 

*A11  raeaffuromeiits  arc  in  inches  and  hundredtks ;  the  tail  meaanremont  is  that  of  the  longest 
tail  feather  from  tip  to  point  of  insertion. 

43.  flylophilus  decurtatus  (Bonap.). 

Common  at  Greytown  and  on  the  Escondido  Eiver  during  the  win- 
ter. Apparently  not  present  during  the  summer,  but  was  observed 
from  August  28  and  thereafter  throughout  the  winter.  It  has  a  pleas- 
ing  song;  is  usually  found  some  distance  up  in  the  trees,  although  at 
Greytown  it  was  found  in  low  bushy  thickets. 

44.  VlreolaniuB  puloheUuB  verticalls  Ridgw. 

Not  common.  First  observed  September  28,  and  several  times 
thereafter.  It  appears  to  be  absent  during  the  summer.  In  one  of 
my  specimens,  a  female,  there  is  a  well-defined  and  really  conspicuous 
yellow  rictal  streak,  the  green  over  the  eye  is  paler  than  usual,  and 
faintly  yellowish^  forming  a  decided  superciliary  stripe.  There  are 
several  yellow  feathers  posterior  to  the  lores,  and  the  abdomen  is  of  a 
brighter  yellow  than  in  other  specimens  examined.  In  two  other 
National  Museum  specimens  from  Guatemala  there  is  a  tendency  to  a 
light  rictal  streak  and  faint  superciliary  stripe. 

Family  OGBREBID^. 
45.  DacniB  ultramarlna  Lawr. 

One  female,  shot  November  27  on  the  Escondido,  was  the  only  one 
seen. 

46.  ChlorophaneB  apiza  (Linn.). 

Very  common  on  the  Escondido.  First  seen  September  26,  and 
afterwards  common.  Feeds  largely  on  ripe  bananas.  Has  a  loud, 
clear,  shrill  call  of  two  syllables,  like  "  twee-twee,"  which  can  be  heard 
a  long  distance.    Mixes  with  the  other  Honey  Creepers  quite  freely. 

Iris,  burnt  sienna;  lower  mandible,  naples  yellow. 

47.  Arbelorhina  cyanea  (Linn.). 

Very  common  in  flocks  at  San  Carlos  in  February,  feeding  on  trees 
having  large  crimson  flowers.  One  shot  on  the  Escondido  May  17,  and 
others  found  associating  with  ^1.  lucida  in  November. 

Feet  and  legs  of  adult  male,  vermilion;  of  female  and  immature 
birds,  brownish  vermilion. 
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48.  Arbelorhina  lucida  (Scl.  and  Salv.). 

Very  abundant  on  the  Escondido.  First  seen  November  21,  when 
several  came  into  the  house.  Afterwards  abundant,  mixed  with  a  few 
Chloraphanes  and  A.  cyanea.  The  note  is  a  weak  chirp.  These  birds 
appeared  to  be  attracted  by  the  cocoanut  and  bread  fruit  trees.  In 
almost  every  specimen  shot  the  bill  was  covered  with  a  waxy  substance. 

In  the  adult  male  the  feet  and  legs  aie  canaiy  yellow;  claws  black; 
the  females  and  young  males  have  these  parts  sage  green,  but  in  tbc 
latter  the  colors  begin  to  change  with  the  plumage. 

49.  Coereba  mezicana(Scl.). 

Common  at  Oreytown  and  at  the  Guatusa  Indian  clearings  on  ih^ 
Rio  Frio.  A  pair  started  a  nest  at  Greytown  in  a  bread-fruit  tree,  but 
deserted  it  before  finishing.  The  note  is  a  rather  weak,  rapidly  uttered 
chirp.    !N"ot  seen  on  the  Escondido. 

Family  TANAGRID^. 

50.  Euphonia  luteicapiUa(Cab.). 

One  specimen  secured  September  28  on  the  Escondido. 

51.  Euphonia  hirundinacea  Bonap. 

Not  rare  on  the  Escondido,  where  it  haunts  the  banana  plantations 
and  feeds  largely  on  the  ripe  fruit.  Has  a  pleasing  and  somewhat 
varied  song. 

52.  Euphonia  gouldl  Scl. 

Occasionally  seen  in  small  companies  on  the  Escondido  and  at  Grey- 
town.  Does  not  appear  to  spend  its  time  among  the  bananas  like  the 
])receding. 

53.  CaUiste  larvata  DuBus. 

Very  common  in  small  flocks.  Immature  birds  obtained  early  in 
May.  Feeds  largely  on  ripe  bananas,  although  at  times  it  appears  to 
search  for  insects  in  the  Trumpet  and  other  trees. 

54.  Tanagra  cana  Sw. 

Abundant  at  Greytown  and  on  the  Escondido  in  pairs  and  small 
flocks.  Feeds  largely  on  ripe  bananas  and  the  berries  of  some  trees. 
Has  a  prolonged  squeaky  note. 

llipe  bananas  prove  a  great  attraction  for  many  species.  Bunches  of 
the  fruit  are  often  cut  down  and  allowed  to  rot  in  the  plantations,  anil 
when  "  dead  "  ripe  they  draw  most  of  the  plantation  birds,  even  species 
that  are  almost  exclusively  insect  feeding,  such  as  Pitangus. 

55.  Tanagra  palmarum  Weid. 

One  specimen  shot  at  Greytown,  February  6. 
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56.  Ramphocelua  passerinii  Bonap. 

•  Witli  the  single  exception  of  Sporaphila  corvina  this  species  is  the 
most  abundant  in  localities  visited  by  me.  It  fairly  swarms  in  all  fa- 
vorable situations,  and  ia  one  of  the  first  birds  to  impress  the  eye  of  a 
foreigner.  Tlie  birds  spend  the  day  romping  about  in  the  bushes  or  in  the 
banana  plantations,  chasing  one  another  here  and  there,  with  no  ap- 
parent reason  other  than  to  pass  away  the  time.  They  keep  up  an 
almost  continual  squeaky  chatter,  which  is  the  only  note  heard  on  or- 
dinary occasions,  but  at  times  I  have  heard  solitary  males  sing,  if  the 
performance  may  be  called  a  song.  It  is  a  very  inferior  chant,  much 
like  the  ordinary  chatter,  but  uttered  in  a  slow  and  measured  way. 
Females  appear  to  be  much  more  njimerous  than  males.  The  birds  are 
perhaps  not  tnily  gregarious,  iilthough  very  social  the  year  round,  and 
may  possibly  be  polygamous.  In  many  ways  these  birds  remind  one  of 
the  House  Sparrow  {Passer  domesticm).  The  birds  show  little  feel- 
ing when  robbed  of  nests  and  eggs.  One  partial  albino  was  observed. 
Ifesting  begins  early,  as  young  were  found  in  the  nest  during  the 
first  week  in  March,  and  eggs  were  obtained  as  late  as  July  4.  As  in 
many  other  species  in  this  region,  the  number  of  eggs  and  young  found 
in  a  nest  is  two.  The  nests  are  placed  in  bushes  or  vines,  from  1  to  5 
feet  from  the  ground,  constructed  of  small  stems  of  plants  and  dead 
leaves,  and  lined  with  fine  grass  stems.  Eggs  ovate,  pale  blue,  Jiiarked 
chiefly  on  the  large  end  with  dark  brown,  almost  black,  spots,  mottlings, 
or  occasional  pen  lines,  with  a  few  indistinct  pale  lavender  spots. 
Measurements  of  four  clutches  are  as  follows :  0.96  by  0.64,  0.94  by  0.64 ; 
0.87  by  0.66,  0.88  by  0.67;  0.98  by  0.63,  0.98  by  0.64;  0.88  by  0.68,  0.90 
by  0.68. 

57.  PhlogothraupiB  sanguineolenta  (Less.). 

Not  rare  on  the  Escondido  and  at  Indian  plantations  on  the  Rio  Frio. 
In  habits  it  differs  much  from  the  preceding,  being  ordinarily  rather 
shy  and  quiet.  Rarely  more  than  two  are  seen  together,  except  in  the 
fall,  when  there  is  a  tendency  to  gather  in  small  flocks.  At  this  period 
there  appears  to  be  something  of  a  migration  of  the  species,  or  an  in- 
flux of  individuals  from  other  localities,  and  the  bird  might  then  be  said 
to  be  common.  An  increase  in  numbers  was  noticed  late  in  August. 
The  note  is  a  rather  shrill  whistle;  I  did  not  hear  the  song.  It  occurs 
in  banana  plantations,  in  bamboos  along  streams,  and  in  open  places 
on  the  edge  of  the  forest,  but  does  not  appear  to  frequent  low  bushes,  as 
the  above  species  is  wont  to  do. 

A  nest  found  May  30  was  in  a  cluster  of  vines  on  a  banana  plant,  at 
a  height  of  8  feet.  It  was  similar  to  that  of  Ramphocelus,  but  slightly 
larger,  covered  with  living  green  moss,  and  lined  witli  hair-like  black 
stems.  The  eggs  are  pale  blue,  short  ovate,  sparsely  spotted  at  the 
large  end  with  brownish  black  spots,  with  occasional  faint  marks  of 
lavender.    They  measure  0.91  by  0.71, 0.90  by  0.70.    Iris  reddish  brown. 
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58.  Plranga  eiytliromelas  Vieill. 

Early  in  March  I  observed  two  adult  males  on  the  Bio  Frio,  aod* 
another  on  the  Escondido  September  27.  These  were  in  the  scarlet 
and  black  plnmage,  and  the  only  individuals  of  the  species  identified. 

59.  Piranga  rubra  (Linn.)* 

Very  abundant  during  the  winter.  Males  are  found  in  various  stages 
of  plumage  between  that  of  the  female  and  adult  male.  First  seen  late 
in  October,  when  they  shortly  became  common,  and  continued  so  until 
spring.    Last  seen  April  13. 

60.  Pheenicothraupia  aalvlni  Berl. 

My  specimens  of  this  genus  collected  on  the  Escondido  are  referable 
to  this  form,  although  not  typical,  while  a  pair  from  Greytown,  col- 
lected by  Holland,  are  true  P.  fuscicauda.  These  localities  are  separated 
by  a  distance  of  only  60  or  70  miles. 

These  birds  are  gregarious  and  inhabit  the  forest;  individuals  are 
often  found  in  company  with  Ant  Thrushes  and  other  birds,  preying 
on  the  traveling  ants.  They  are  rather  shy  and  the  first  to  uotic«  the 
approach  of  an  intruder,  when  they  move  ofi'  to  a  position  of  safety, 
scolding  in  a  harsh  voice.    Iris  brown. 

61.  Phaeaicothraupls  fuacicauda  Cab. 

Common  on  the  Eio  Frio.    Habits  similar  to  those  of  the  above. 

62.  Tachyphonua  luctuoaua  Lafr.  <&  D'Orb. 

Uncommon,  occasionally  met  with  in  the  forest  on  the  Escondido, 
whei^e  they  are  found  in  the  trees,  above  the  undergrowth.  Feet  and 
legs  light  heliotrope  purple. 

63.  Arremon  aurantiirostrla  Lafr. 

Very  common  on  the  Rio  Frio,  less  so  on  the  Escondido.  While 
journeying  up  the  former  river  I  camped  at  night  in  the  woods,  where, 
at  daybreak,  the  first  signs  of  bird  life  were  sure  to  be  individnals  of 
this  species  hopping  about  on  the  ground  in  open  places,  uttering  an 
occasional  sharp  ^'  chip,"  and  at  the  least  suspicious  movement  darting 
back  into  the  dark  reeesses,  from  whence  they  w.ould  again  appear 
after  becoming  reassured.  I  have  never  seen  them  above  the  bushes, 
while  ordinarily  they  seem  to  prefer  brush  heaps  and  bare  spots  on  the 
ground. 

Bill  orange- vermilion. 

The  ne«t  is  slightly  raised  from  the  ground,  and  is  very  bulky.  It  is 
constructed  on  a  base  of  dead  leaves,  plant  stems  and  other  dry  ma- 
terial being  largely  used;  the  lining  is  of  fine  light-colored  stems  and 
roots.  The  affair  is  roofed  over  like  that  of  the  Ovenbird  {8eiurv^ 
auroeapiUus)  and  covered  with  living  ferns  and  mosses,  which  most 
effectually  conceal  it.    Several  visits  were  made  to  a^nestjbiefore  the 
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bird  could  be  identified,  owing  to  its  extreme  shyness  and  habit  of 
stealing  away  on  my  approach.  The  eggs  are  two,  elliptical  ovate, 
with  straggling  spots  of  dark  brown  at  the  large  end.  Two  eggs, 
taken  from  different  nests,  measure  0.95  by  0.65,  0.93  by  0.67. 

64.  Saltator  atricepa  Less. 

One  shot  at  Greytown  February  3.  This  was  the  only  individual 
positively  identified,  although  the  species  may  have  been  common. 

65.  Saltator  magnoideB  Lafr. 
Common  in  plantations  and  thickets  along  the  streams. 

66.  Saltator  grandia  (Licht.). 

Not  identified  at  Greytown,  but  specimens  were  obtained  near  Blue- 
fields,  at  San  Carlos,  and  commonly  on  the  Escondido.  These  birds 
feed  on  berries,  ripe  bananas,  and  other  fruits.    They  are  very  restless. 

67.  PityluB  poUogaater  soapixlaria  Ridgw. 

Common  on  the  Bio  Frio  and  on  the  Escondido.  This  Pitylus  is 
gregarious;  it  inhabits  the  rather  open  parts  and  edges  of  the  forests, 
and  occasionally  wanders  into  the  banana  plantations.  The  birds  sing 
almost  incessantly  as  they  travel  about  in  search  of  food.  The  song  is 
jhort  and  jerky,  and  its  resemblance  to  th^t  of  the  Dickcissel  (Spiza 
americana)  very  close.  I  saw  birds  with  nesting  material  about  the 
middle  of  May. 

68.  PltyluB  groBBUB  (Linn.). 

ITot  common  on  the  Escondido,  where  individuals  were  at  times  seen 
in  the  forest.  It  is  rather  shy,  and  does  not  appear  to  go  in  flocks  like 
the  preceding.  The  call  note  is  similar  to  that  of  the  Cardinal  {Cardi- 
nalis  cardinalis).    The  skin  is  very  tender.    Bill  vermilion. 

Family  FBINGILLIDJS. 
69.  OryzoboruB  nnttingi  Ridgw. 

Not  common;  observed  at  Greytown  and  on  the  Escondido.  It  fre- 
quents the  clearings  and  thickets  around  plantations  and  bordering 
the  forest.  The  bill  is  usually  flesh-color,  occasionally  black.  I  did 
not  note  anything  further  on  its  habits. 

70.  OryzoboruB  funereuB  Scl. 

Abundant  at  the  International  Planting  Company's  plantation  on 
the  Escondido,  and  probably  at  other  places  on  that  river;  one  speci- 
men was  taken  at  Greytown.  It  lives  in  precisely  the  same  situations 
and  resembles  Sporophila  corvina  &o  closely  that  the  two  birds  are  diffi- 
cult to  distinguish  at  any  distance,  except  by  song,  which,  in  this  species 
is  very  like  that  of  the  Indigo  Bunting  (Passerina  eyanea),  but  is  not 
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nearly  so  loud  aud  clear.  At  times,  like  Sporophila  corvina^  it  seeks  a 
perch  in  the  top  of  a  tree  from  which  to  deliver  its  song.  Usually,  how- 
ever, it  is  content  with  the  tall  grass  growing  in  the  plantations  and 
on  the  edge  of  the  water,  where  it  leads  a  careless  life  and  finds  au 
abundance  of  food. 

A  nest  found  June  14  was  in  a  bush,  3  feet  fipom  the  ground.  It  was 
made  of  fine  weed  stems,  the  inner  part  entirely  of  fine  hair  like  stems, 
lined  with  the  same.  Eggs,  two,  ovate,  grayish  white,  finely  spotted 
all  over,  particularly  on  the  large  end,  with  lavender,  and  over  these 
small,  irregular  dark-brown  markings.  They  measure  0.83  by  0.59, 
0.78  by  0.58. 

71.  Oulraca  conoreta  (Dn  Bns). 

Rather  common,  especially  in  clearings,  and  thickets  bordering  the 
woods.  The  song  is  not  very  remarkable.  On  one  occasion  I  found 
several  of  these  birds  a  short  distance  in  the  woods  behaving  very  sus- 
piciously near  a  colony  of  army  ants,  but  am  unable  to  say  whether 
they  were  preying  on  the  ants  or  not. 

72.  Sporophila  corvina  (Scl.). 

Extremely  abundant,  particularly  on  the  Escondido,  where  it  fairly 
swarms  in  all  suitable  situations,  in  the  long  grass  and  around  clumps 
of  bushes.     It  is  very  social  and  much  like  Ramphocelus  in  its  habits. 

In  the  Centrali- Americana  J  Biologia  Aves^  i,  356,  referring  to  this 
species,  the  statement  is  made  that  ^Mu  Nicaragua  alone  it  approaches 
the  Pacific,  having  been  found  at  Los  Sdbalos  on  the  western  shore 
of  the  Lake  of  Nicaragua."  This  is  a  mistake,  as  Los  Sdbalos  is  locate 
on  the  San  Juan,  some  miles  east  of  the  lake  (Nutting  gives  it  as  about 
35  miles).  This  hacienda  is  not  shown  on  any  map,  but  the  S^ibalos 
Kiver,  which  gives  the  location  exactly,  empties  into  the  San  Juan  from 
the  north,  and  is  named  on  most  maps,  I  believe.  The  birds  are  abun- 
dant here,  and  also  on  the  Kio  Frio  in  favorable  places. ' 

The  song  of  this  species  is  a  rapid  chant,  giving  one  the  impression 
that  the  singer  is  in  a  hurry  to  finish  and  be  off  with  the  rest  of  its 
kind.  The  bird  is  quite  a  mimic,  frequently  ]  ringing  the  notes  of  other 
species  into  various  parts  of  its  little  performance.  I  have  detected 
the  notes  of  Myiozetetes  texensis,  Croiopha^a^  EamphocehiSj  and  others 
during  one  execution.  At  times  the  song  appears  to  be  composed 
almost  entirely  of  the  notes  of  other  species.  The  common  call  is  a 
"dee -ah,"  and  reminds  one  of  a  note  of  Spiiius  tristis. 

Breeding  begins  in  May,  as  fresh  eggs  were  found  about  the  middle 
of  the  month.  The  nest  is  usually  placed  in  a  bush,  though  often  in 
the  grass,  at  heights  varying  from  2  to  8  feet.  It  is  composed  of  fine 
stalks  and  grasses,  lined  with  finer  ones.  Sometimes  the  nest  is  made 
of  one  material,  without  extra  lining.  The  eggs  are  two;  yellowish 
white,  blotched  with  pale  lavender,  over  which  are  heavy,  though 
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sparse,  markings  of  dark  brown,  chiefly  at  the  larger  end,  sometimes 
forming  a  wreath,  and  mixed  with  occasional  fine  black  spots.  Two 
eggs  measure  0.77  by  0.53,  0.74  by  0.53;  another,  0.73  by  0.50. 

73.  Volati]iia8pIendenB(VieiU.). 

One  specimen,  taken  July  14,  found  in  the  tall  grass  on  the  river 
bank. 

74.  Passerina  cyanea  (Linn.). 

Occasionally  observed  during  the  fall  on  the  Escondido.  First  col- 
lected September  30,  and  a  flock  noticed  October  23.  All  were  in  the 
plumage  of  the  female. 

75.  Embemagra  stxiaticepB  Lafr. 

Very  common.  Found  in  clearings,  banana  plantations,  and  similar 
places,  where  it  prefers  the  vicinity  of  bushes,  vine-covered  banana 
plants,  and  other  hiding  places,  to  which  it  can  retire  if  disturbed. 
The  bird  spends  much  of  its  time  upon  the  ground,  searching  for  food; 
and  individuals  were  sometimes  caught  in  traps  set  for  small  mammals. 
1  have  not  heard  this  bird  sing,  but  it  has  a  low  and  rather  plaintive 
chirp.  A  nest  found  May  6  was  in  a  fan  palm  leaf,  about  3  feet  from 
the  ground.  It  was  quite  a  bulky  aflfair,  roofed  over  and  composed 
of  strips  of  dead  leaves  and  weed  stalks,  lined  with  fine  stems  and 
grasses.  The  base  of  the  nest  was  tenanted  by  a  colony  of  black  ants. 
Several  visits  were  made  to  .the  nest  before  the  bird  could  be  identi- 
fied, owing  to  its  retiring  way.  The  eggs  were  two,  ovate,  pure  white, 
measuring  0.93  by  0.69,  0.96  by  0.69.  Another  nest,  found  the  same 
day,  contained  small  young,  and  was  in  a  citrus  tree,  about  5  feet  from 
the  ground.    It  was  not  so  bulky  as  the  first. 

Family  ICTEEID^. 
76.  Eucoryates  w^agleri  (Gray). 

!N"oted  at  various  places  on  the  San  Juan  and  Rio  Frio;  one  speci- 
men shot  on  the  Escondido. 

A  colony  observed  nest-building  on  the  Rio  Frio  early  in  March. 
The  actual  work  of  securing  material  and  constructing  the  nests  seemed 
to  fall  upon  the  females,  the  males  merely  accompanying  them  back 
and  forth  on  these  occasions.  A  dead  tree  standing  in  the  open,  con- 
taining a  hornet's  next,  had  been  selected  by  the  birds,  and  about  fifty 
nests  were  suspended  from  the  extremities  of  the  branches.  These 
were  nearly  finished,  and  various  nests  on  the  ground  testified  to  the 
overburdening  of  some  of  the  smaller  branches.  I  did  not  hear  any 
song,  but  the  birds  kept  up  a  low  chuckling  note  as  they  flew  to  and 
from  the  tree.  The  amount  of  energy  and  diligence  displayed  by  the 
birds  in  building  these  nests  is  truly  remarkable,  when  one  considers 
the  time  wasted  by  many  birds  in  nest-building. 
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77.  OyxnnostinopB  montezttnm  (LeM.)- 

Very  common.  Gregarious  at  all  times  and  breeds  in  communities, 
the  birds  selecting  a  solitary  dead  tree,  a«  in  the  case  of  Eucarygteij 
generally  with  a  hornet's  nest  in  it,  where  the  peculiar  pendulous  neste, 
over  3  feet  in  length,  are  susi)ended  from  the  branches,  presenting  a 
very  conspicuous  appearance. 

At  these  colonies  many  apparently  old  nests  are  found  on  the  ground, 
having  been  attiiched  to  branches  unable  to  bear  the  strain,  or  possibly 
blown  down  by  the  wind.  Nests  occupied  at  the  time  were  found  late 
in  April,  and  nest-building  was  noticed  early  in  January.  During  the 
summer  the  birds  are  rather  retiring,  and  only  occasionally  met  with 
in  the  woods,  but  late  in  the  fall  and  throughout  the  winter  they  are 
very  conspicuous,  visiting  the  large  ebo  and  other  trees  in  the  planta- 
tions, or  passing  overhead  from  one  feeding  place  to  another.  The 
flight  is  slow  and  labored,  and  recalls  that  of  a  crow;  the  birds  also 
have  a  habit  of  flying  in  an  unsteady  stream  when  moving  from  one 
place  to  another  in  numbers,  instead  of  going  in  a  flock.  The  ordinary 
note  is  frequently  uttered,  but,  like  the  song  of  this  species,  is  most 
difficult  to  describe.  The  song  is  a  gurgling  sound,  rapidly  ascending 
the  scale,  and  simultaneously  with  it  another  note  is  uttered  resembling 
the  shrill  squeaking  of  a  hinge  or  wagon  wheel  in  need  of  attention. 
The  attitude  of  the  bird  in  the  act  of  singing  is  also  remarkable. 
When  about  to  deliver  its  notes  it  makes  a  profound  bow,  bringing 
the  head  below  the  level  of  its  perch,  at  the  same  time  raising  the  tail 
to  a  vertical  position.  While  singing  the  bird  gradually  resumes  its 
normal  position.  It  sings  at  frequent  intervals  for  a  half  hour  or  more, 
and  when  not  thus  engaged  sits  dressing  its  feathers  or  hops  leisurely 
about.  It  is  worth  mentioning  that  in  every  case  that  came  under  my 
.  notice  the  bird,  during  its  singing  spell,  was  alone. 

Iris  dark  brown  5  terminal  half  of  bill  chrome-orange,  remainder 
black;  naked  skin  on  side  of  head  flesh  color,  with  faint  bluish  tinge. 

78.  AmblycercuB  holosericeuB  (Licht.)* 

Common ;  occurs  mostly  in  clearings  and  banana  plantations,  but  is 
met  with  occasionally  in  more  open  places  in  the  woods.  It  is  grega- 
rious to  some  extent,  as  small  flocks  of  six  or  eight  are  commonly  ob- 
served traveling  about  in  search  of  food.  Clumps  of  bamboo  and 
thickets  of  '*  wild  plantain "  (Heliconia)  are  favorite  resorts  of  this 
species.  It  spends  much  time  investigating  the  dead  leaves  hanging 
from  banana  plants,  shaking  and  rattling  them  as  if  to  frighten  insects 
from  their  hiding  places.  Ordinarily  quiet  and  rather  retiring,  it  is 
possessed  of  considerable  curiosity,  and  can  be  called  up  without  any 
difficulty  by  imitating  its  note  or  the  cry  of  a  bird  in  distress,  when  it 
scolds  one  in  a  harsh  voice,  the  note  much  resembling  that  of  a  Mag- 
pie. Several  times  while  trying  to  entice  more  desirable  birds  from  the 
thick  underbrush  have  I  been  surrounded  by  individuals  of  this  spe- 
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cies,  who  immediately  began  to  scold  loudly,  with  the  result  of  fright- 
eniog  other  birds  away.  This  species  is  the  author  of  various  whis- 
tling notes,  that  are  difficult  to  identify  before  one  has  become  well  ac- 
quainted with  tlie  bird,  owing  to  its  retiring  disposition.  On  one  occa- 
sion, haying  wounded  one  of  these  birds,  it  escaped  into  the  thick 
brush,  where  I  was  unable  to  reach  it.  Another  individual  flew  into  a 
bush  close  by  and  began  to  whistle,  when  the  injured  one  hopped  out 
from  its  place  of  concealment  and  answered  the  calls  of  the  newcomer 
with  an  entirely  diflFerent  whistle. 

Iris  varies  from  Naples  yellow  to  almost  white;  feet  plumbeous. 

79.  CasBicuB  microrhyncliuB  (Scl.  and  Salv.). 

Common.  These  birds  are  gregarious  part  of  the  year,  but  go  in 
pairs  during  the  breeding  season.  The  nest  is  somewhat  over  a  foot 
in  length,  constructed  of  the  same  materials  and  resembling  in  shape 
the  nest  of  GymfMstinops.  The  birds  do  not  appear  to  select  isolated 
trees,  as  in  the  case  of  the  Yellow-tails,  nor  do  they  nest  in  communi- 
ties. A  pair  was  noticed  building  late  in  February  in  the  top  of  a 
large  forest  tree.  One  of  the  birds,  probably  the  female,  attended  to 
the  nest-building,  while  the  other  escorted  it  to  and  from  the  nest, 
singing  a  few  lines  while  material  was  being  arranged  in  the  nest. 
The  song  resembles  notes  occasionally  uttered  by  the  American  Bobin 
(Merula  migratoria).  These  birds  appear  to  have  some  particular  roost- 
ing place,  to  which  they  resort  each  night,  when  not  occupied  with 
nesting  cares.  A  small  flock  of  seven  or  eight  used  to  pass  over  the  plan- 
tation each  evening,  drop  into  a  tree  for  a  moment  or  so,  then  oflF  toward 
the  woods,  where  they  spent  the  night.  When  flying  they  make  a 
whirring  noise  with  the  wings. 

This  is  a  forest  species,  keeping  usually  to  the  high  trees,  but  often* 
found  among  the  lower  branches  searching  for  food  in  company. with 
Phamicothraupis  and  other  birds. 

Iris  pale  blue;  feet  black. 

80.  IcteruB  proBthemelas  (Strickl.). 

Common  in  banana  plantations  on  the  Escondido.  Although  this 
bird  was  observed  almost  daily  for  over  eight  months,  I  failed  to 
hear  its  song;  the  only  note  detected  was  a  chirp  similar  to  that  of  the 
House  Sparrow  {Passer  domesticus). 

81.  IcteruB  mesomelaB  (Wagl.). 

The  common  Oriole  of  the  country.  Confine<l  to  clearings,  especially 
banana  plantations,  where  it  is  known  as  <^ Banana  Bird"  to  all  the 
EngliBh-8i)eaking  people.  It  has  a  loud,  clear  song,  with  several  vari- 
ations. The  bird  is  something  of  a  ventriloquist  at  times,  beginning 
its  song  in  a  low  tone,  as  if  £a>r  away,  and  gradually  leading  up  to  its 
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fall  volume,  when  one  discovers  the  bird  close  at  hand,  instead  of  fat 
away  in  the  plantation,  as  at  first  supposed. 

The  ncvst  did  not  come  under  my  observation,  but  young  birds  were 
frequently  met  with  j  two  young,  hardly  able  to  fly,  were  found  June  22. 

82.  Icterus  Bpurius  (Linn.). 

Common  in  winter.  First  seen  August  20,  and  last  observed  on 
February  23.  This  and  the  following  species  oceur  here  mostly  in 
small  flocks  of  from  five  to  eight,  sometimes  both  species  in  the  same 
company.  They  do  not  seek  their  food  among  the  banana  plants  after 
the  manner  of  the  native  species,  but  prefer  open,  spreading  trees  in 
the  plantations,  bamboos,  and  fruit  trees. 

83.  Icterus  galbula  (Linn.). 

Common  in  winter.    Noted  from  September  20  to  February  16. 
84.  CaUothruB  robustus  (Cab.). 

One  8i)ecimen  taken  at  ISan  Carlos,  from  a  flock  of  4;he  following 
sx)ecies. 

85.  AgelaluB  phceniceus  (Linn.). 

Common  at  San  Carlos  and  in  marshy  places  on  the  Rio  Frio.  Not 
enough  si)ecimens  were  preserved  to  decide  whether  this  or  sonoru^nm 
was  the  form  occurring  there. 

86.  Dolichonyz  oryzivoruB  (Linn.). 

Observed  flying  over,  October  10,  on  the  Escondido.  Heard  several 
times  late  in  August  and  September. 

87.  QuiscaluB  macrourus  Swains. 

Common  at  San  Carlos  and  Bluefields;  not  observed  at  Greytown. 

Several  times  during  my  stay  at  San  Carlos  I  saw  what  appeared  to 
be  individuals  of  the  recently  described  Quiscalus  nicaraguensU  Salv. 
and  Godm.  mingling  with  the  above  species  at  the  wharf  and  along  the 
lake  shore,  but  shooting  was  prohibited  within  the  town  and  no  spec- 
imens were  secured. 

88.  CaBsidix  oryzivora  (GmeL). 
Not  common.    Observed  a  few  times  on  the  Escondido. 

Family  FURNAEIIDJE. 
89.  SynaUaziB  pudica  Scl. 

Very  common  at  Greytown  and  quite  so  on  the  Escondido.  Almost 
always  in  pairs.  At  Greytown  the^ birds  were  most  commonly  found 
in  brush  piles,  prospecting  for  food,  and  on  being  approached  would 
seek  the  recesses  of  the  pile  rather  than  escape  by  flying  to  some  other 
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place  of  safety,  chattering  rather  harshly  at  being  interfered  with. 
They  also  have  notes  of  one  or  two  syllables,  but  although  I  observed 
them  on  many  occasions  and  noted  their  habits  minutely  I  never  heard 
the  song  which  Mr.  Kutting  speaks  of  (Proc.  U.  S.  National  Museum, 
VI,  1883,  p.  404),  and  am  inclined  to  think  some  mistake  was  made 
when  he  gave  this  bird  credit  for  a  song.  On  the  Escondido  the  birds 
are  often  found  in  the  dense  masses  of  vines  and  parasitic  plants  at- 
tached to  the  trunks  of  trees  standing  in  the  plantations,  in  which  they 
find  favorable  places  for  concealment. .  It  is  an  easy  matter  to  bring 
one  of  these  birds  out  into  plain  sight  by  squeaking,  as  they  show 
much  curiosity.  In  their  habits  they  resemble  the  Wrens,  but  exhibit 
less  nervousness  than  those  birds. 

The  nest  is  built  in  a  bush,  from  3  to  5  feet  from  the  ground.  It 
resembles  a  retort  t>o  some  extent,  in  having  a  bowl  with  a  neck  at  the 
top  slanting  downward.  The  nest  is  made  of  small  thorny  sticks  closely 
laced  together;  the  neck  or  entrance  is  built  out  and  downward  until 
it  is  below  the  level  of  the  body  of  the  nest.  Sometimes  this  covered 
way  is  not  very  well  defined,  being  lost  in  the  mass  of  sticks.  The 
nest  is  so  compactly  put  together  that  it  is  not  an  easy  matter  to  open 
it  bare-handed.  The  species  appears  to  go  much  better  with  this  fam- 
ily than  with  the  DendrocolaptidWj  where  it  has  long  been  placed. 

Iris  reddish  brown. 

Family  DENDROCOLAPTID^. 
90.  Automolus  pallidigularis  Lawr. 

Common  in  the  woods  on  the  Escondido.  Does  not  cling  to  the 
trunk  of  a  tree,  but  hops  about  and  perches  somewhat  like  a  Robin. 
Its  note  very  much  resembles  that  of  the  Red-breasted  Nuthatch 
{Sitta  eanadensw).  It  passes  much  of  its  time  searching  in  the  rub- 
bish that  gathers  on  the  broad  palm  leaves. 

My  specimens  appear  to  be  pallidigularis,  although  probably  not 
typical.  In  two  examples  the  under  parts  agree  exaetly  in  color  with 
cervinigularis  from  Guatemala,  marked  *•  Compared  with  type." 

91.  Xenops  genibarbis  111. 

One  individual  shot  in  the  forest  near  Castillo.  It  was  hopping 
about  in  a  tree,  some  distance  from  the  ground. 

.  92.  Olyphorhynchus  cuneatus  (Licht.). 

This  was  the  most  cibundant  species  of  the  family  in  the  forest  re- 
gion embraced  in  this  paper.  Usually  found  in  pairs.  It  climbs 
like  a  Woodpecker,  frequently  uttering  its  sharp  "chip,"  sometimes  a 
rapid  succession  of  "  chips. "    The  bird  is  very  tame  and  unsuspicious. 

A  nest  found  May  26  was  in  a  small,  natural  cavity  at  the  foot  of  a 

tree,  not  more  than  10  inches  from  the  ground,  and  the  nest  itself  was 

level  with,  if  not  below,  the  ground.    The  eggs,  two  in  number,  were 
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pure  white,  short  ovate,  and  blunt  at  botli  ends.    They  measure  0.75  by 
0.61,  0.73  by  0.60. 

Notwithstanding  the  fact  that  the  eggs  were  somewhat  incubated, 
the  bird  was  engaged  in  carrying  tufts  of  fine  roots  to  the  nest  at  the 
time  of  its  discovery.  Wlien  surprised  on  the  nest  it  would  fly  to  the 
nearest  tree  and  cling  to  the  trunk,  where  it  remained  perfectly  mo- 
tionless, and  allowed  me  to  pass  within  a  short  distance  of  it  This 
performance  was  repeated  several  times,  always  with  the  same  result, 
the  bird  evidently  relying  on  its  dull  color  and  silence  for  protection. 

93.  Dendrocolaptes  sancti-thomaB  (Lafr. ). 

Occasionally  seen  on  the  Escondido.    It  is  sometimes  attracted  by 

the  armies  of  ants,  where  it  mixes  with  the  other  species  of  Creepers 

and  Ant  Thrushes. 

94.  Dendromls  nana  Lawr. 

Quite  common  in  the  woods  on  the  Escondido.  This  bird  is  usually 
ftmnd  in  the  forest,  but  one  pair  was  observed  at  Greytown  on  tbe 
trunk  of  a  cocanut  tree,  some  distance  from  heavy  timber.  I  fail  to 
recognize  the  form  eostaricensiH  Ridgw.  My  specimens  present  consid- 
erable variation  in  size  and  color. 

95.  Dendromia  laciyniosa  Lawr. 

I  did  not  meet  with  this  species,  but  Wickham  collected  it  on  the 

Escondido. 

96.  Plcolaptea  compreBaua  (Cab.). 

Two  specimens  taken  at  San  Carlos.  They  were  climbing  a  solitaiy 
tree,  located  in  a  marshy  spot,  some  distance  from  the  woods. 

97.  Dendrociucla  anabatina  8cl. 

Observed  several  times  on  the  Escondido,  with  armies  of  foraging  ants. 
This  and  the  following  species  were  shot  from  the  same  tree,  in  one  in- 
stance.   N()te,  a  querulous  chirp,  frequently  uttered.    Iris  dark  brown. 

98.  Dendrocincla  olivacea  Lawr. 

One  specimen  shot  from  a  (company  of  ant-eating  birds  on  the  Escon- 
dido.   Iris  dark  brown. 

99.  ScleniniB  guatemalensia  (Ilartl.). 

One  shot  on  the  Escondido.  A  i)air  of  the  birds  was  found  on  the 
ground  in  the  deep  woods. 

Family  FOEMICAEIID^. 
100.  Cymbilaniua  lineatua  fasciatua  Ridgw. 

Common;  found  in  the  forest,  in  trees,  usually  from  10  to  20  feet  from 
the  ground.  Has  a  chattering  note  of  several  syllables,  rapidly  uttered. 
^\4nales  appear  to  be  rather  retiring,  and  fall  under  observation  much 
less  frequently  than  males. 

When  Mr.  Kidgway  described  this  subspecies  *  he  had  only  one  bird 
*I'roveeding8  U.  S.  National  MuBexiin,  vi,  1883,  404,  "  " 
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from  South  America,  a  Cayenne  female.  His  description  has  reference 
only  to  the  female,  and  when  applied  to  the  male  the  differences  pointed 
oat  by  him  are  somewhat  misleading,  as  in  the  latter  the  chief  dissim- 
ilarity is  observed  on  the  under  parts.  Since  that  time  the  National 
Museum  has  acquired  four  males  from  Diamantina,  Brazil,  and  others 
of  both  sexes,  from  Nicaragua  and  Costa  Bica.  A  careful  examination 
of  this  series  leads  me  to  believe  that  the  northern  birds  are  easily  sep- 
arable from  the  South  American  ones. 

Granting  that  the  Cayenne  female  is  a  tjrpical  one  of  the  South  Ameri- 
can form,  and  I  have  reason  to  think  it  is,  the  difference  between  it  and 
the  Central  American  birds  is  at  once  apparent.  The  bars  on  the  upper 
parts  are  much  narrower  and  paler  than  in  the  latter,  and,  while  the 
under  parts  are  nearly  the  same  as  regards  width  of  bars,  there  is  a 
very  strong  suffusion  of  buff  in  the  Central  American  examples.  In 
males  the  difference  between  the  bars  on  the  upper  parts  is  hardly  dis- 
tinguishable, but  there  is  a  decided  difference  below,  the  black  and 
white  spaces  being  considerably  wider  in  fasdatus.  The  statement 
made  in  Biologia  CentraliAmericanay  Aves^  ii,  195,  that  the  variation 
in  the  width  of  the  white  bands  is  probably  due  to  age,  the  birds  with 
narrower  bands  being  the  older,  is  disproved  by  two  males  from  Dia- 
mantina, in  which  the  wings  are  similar  in  color  to  those  of  the  female, 
a  mark  of  inunaturity.  These  birds  differ  in  no  way  from  the  other 
Diamantina  males  as  regards  barring  of  the  under  parts.  There  is  a 
difierence  in  size  alone  sufficient  to  warrant  the  separation  of  the  two 
forms,  as  an  examination  of  the  following  table  will  show: 

CVMBILANIUS  LINEATUS. 


l^Qinber.     CoHeotioii. 


Locality. 


I 


Rill    I 
Sex.  ;    from 
;  nostril,  i 
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120041 
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F.S.N.M  ..t  Diamantina,  Brazil. 

do 1 do 
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...do do 
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.do I  Rio  Sucio.  CoHta  Rica 
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.do Angostura,  Costa  Rica 

.do Sta.'Fe,  Veiagua 

.do I  Panama 

.do I  Type.    Loe  Sdbaloa.  Nicaragua. 

-do Eaoondido  River,  Nicaragua 

.do I do 
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-do ' do 

.S.  N.M  ..| Nicaragua.-.. 

-do Sipurio,  Costa  Rica 

.do Angostura,  Costa  Rica 

-do Panama 


0. 52  ; 
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.61  1 
.58 
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.62  I 
.61  I 
.62, 
.59  i 
.61  I 
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2.82 
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2.84 
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2.80 
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2.80 
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2.65 
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2.89 
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2.71 

2.93 

2.70 
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2.90 

2.75 
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2.82 
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2.72 

2.93 

2.82 

2.93 
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2.85 

2.75 
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2.93 

2.90 

2.76 

2.88 

2.81 

3.00 

2.87 

2.80 

2.75 

Iris  carmine. 
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101.  ThamnophiluB  melanoorisBUB  Bel. 

Very  common.    This  species  is  found  in  thickets  bordering  the  forest, 
in  patches  of  bushes  in  clearings,  in  clumps  of  bamboo  along  the  banks 
of  streams,  and  in  similar  places.    It  is  often  seen  on  the  ground  in 
these  situations,  searching  for  insect  food.    The  song  of  this  bird  is 
heard  at  frequent  intervals  during  the  greater  part  of  the  day.    The 
l)erformance  is  a  repetition  of  notes,  rapidly  uttered,  in  one  key,  with 
a  slight  pause  after  the  first  and  second  syllables.    "  Took,  took,  tu-tu- 
tu-tu-tu-tu-took,  wah,^  resembles  it  about  as  closely  as  it  is  i)ossible  to 
give  it  in  print.    The  last  syllable,  *'  wah"  is  very  harsh  and  guttural, 
and  is  heard  only  when  one  is  very  close  to  the  bird.    When  singing, 
the  bird  usually  seeks  a  perch  above  its  surroundings,  a  bamboo,  or 
the  top  of  a  bush,  where  it  often  remains  for  a  considerable  length  of 
time,  uttering  its  monotonous  notes  in  answer  to  those  of  other  indi- 
viduals of  the  same  species  within  hearing.    It  is  rather  shy  under 
these,  circumstances,  and  on  being  approached  drops  into  the  bushes, 
where  it  remains  perfectly  quiet  until  all  danger  is  over.    On  other 
occasions,  when  in  the  bushes,  although  in  plain  sight,  the  bird  may 
be  approached  very  closely  without  its  showing  any  uneasiness. 

The  majority  of  males  collected  by  me  on  the  Escondido  have  white 
edgings  to  the  feathers  of  the  under  tail  coverts,  some  of  them  fully  as 
much  so  as  in  T.  transandeanus.  Specimens  in  the  National  Museum 
from  the  north  coast  of  Honduras  ha;Ve  these  feathers  plainly  edged  with 
white,  in  one  specimen  to  such  an  extent  as  to  give  it  the  appearance 
of  T.  melanurus.  The  wing  coverts  in  all  of  these  specimens  are  con- 
spicuously tipped  with  white. 

Iris  geranium  red ;  bill  black ;  feet  and  tarsi  light  plumbeous. 

102.  Thamnophilus  atainuoha  Sal  v.  and  Godjii. 

Three  specimens  secured  on  the  Escondido.  They  were  all  found  in 
the  forest  some  distance  up  in  the  trees;  one  of  them  was  at  least  80 
feet  from  the  ground  when  shot.  Sometimes  seen  with  Formicimra 
houcardi  inspecting  the  palm  leaves,  and  searching  in  the  masses  of 
rubbish  which  accumulate  in  such  places. 

Iris  brown. 

103.  ThanmophiluB  doUatu8(Linn.). 

Common.  This  species  inhabits  the  same  situations,  and  its  song  and 
habits  are  very  similar  to  T.  melanocrisstuf.  When  anything  happehs 
to  arouse  its  curiosity  or  startle  it  the  crest  is  raised. 

Mr.  Cherrie  states  (Auk,  ix,  1892,  260)  that  this  species  occurs  only 
on  the  Pacific  side  of  Costa  Eica.  It  is  quite  probable,  how^ever,  that 
the  species  will  be  found  on  the  Atlantic  coast  also,  as  the  bird  is  com- 
mon at  Greytown. 

Iris  noted  in  different  specimens  as  yellowish  white  and  greyish  white; 
feet  bluish  plumbeous. 
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104.  MyrmotherulafulviventriB  Lawr. 

Que  specimen  shot  in  the  forest  on  the  Escondido,  July  2.  This  was 
the  only  one  observed.  It  was  hopping  about  in  a  tree  after  the  manner 
of  a  Formidvora, 

105.  MyrmothenilamelaBna  (Scl.). 

One  shot  in  the  woods  on  the  Eio  Frio.     It  resembled  Formidvora 
in  its  actions. 
Feet  and  claws  pale  bluish  plumbeous. 

106.  Cercomaora  tyrannina  Scl. 

Very  common  on  the  Escondido.  One  of  the  Ant  Thrushes  most 
frequently  seen.  Found  in  bushy  places  or  in  low  trees  in  the  forest, 
where  it  keeps  concealed  and  often  utters  its  chattering  note.  Almost 
always  found  in  pairs,  but  occasionally  noticed  roving  about  with 
Formidvora  and  other  species. 

107.  Formicivora  boucardi  Scl. 

Oommon  on  the  Escondido.  It  keeps  in  the  trees  some  distance  from 
the  ground.  Sometimes  seen  in  flocks  of  fifteen  or  so  in  company  with 
other  species,  searching  the  palm  leaves  for  food,  reminding  one  of  a 
troop  of  Kinglets  or  Titmice  to  some  extent. 

108.  RamphooaBnuB  mfiventris  (Bonap.). 

This  curious  little  bird  is  rather  common  at  Grey  town,  where  it  passes 
its  time  in  the  bushy  thickets.  On  the  Escondido  it  is  often  met  with 
in  the  forest,  hopping  about  in  the  thick  undergrowth,  seldom  getting 
more  than  a  few  feet  above  the  ground.  It  is  usually  quick  and  Wren- 
like in  its  movements,  but  at  times  acts  very  leisurely,  scrutinizing  its 
surroundings  in  search  of  insect  food,  very  much  after  the  fashion  of  a 
Vireo.  It  is  a  quiet,  unsuspicious  bird,  rarely  uttering  a  note  of  any 
kind,  or  manifesting  uneasiness  at  the  proximity  of  an  unusual  object. 

109.  Oymnopithys  olivascens  (Ridgw.). 

Uncommon  on  the  Escondido.  Apparently  confined  to  the  thick 
undergrowth  of  the  forest,  usually  found  associating  with  other  species 
of  the  family,  attending  the  hordes  of  army  ants.     Shy  and  retiring. 

Naked  skin  around  eyes  pale  blue;  iris  dark  crimson;  tarsi,  feet,  and 
claws  dark  plumbeous;  upper  mandible  black. 

110.  Q>ymnoclchla  chiroleuca  Scl.  and  Salv. 

Quite  a  common  species  on  the  Escondido,  where  it  frequenos  the 
undergrowth  in  the  deep  woods.  Being  a  shy  bird,  it  is  more  often 
heard  than  seen,  keeping  well  concealed,  and  flying  hurriedly  from  one 
clump  of  bushes  to  another  during  its  travels  in  search  of  food.  It  is 
doubtless  gregarious  to  some  extent,  as  the  birds  are  generally  found 
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in  small  companies  of  five  or  six.  The  note  is  a  loud,  ringing  whistle, 
like  "ohe6-oo,  che6-oo,  chei»-oo,"  resembling  that  of  the  Cardinal  (Car- 
dinalis)  not  a  little.  The  birds  call  every  few  moments  in  reply  to  their 
companions,  while  wandering  about.  This  note  is  also  used  during 
excitement  or  when  scolding.  It  is  one  of  the  species  most  frequently 
found  in  the  vicinity  of  traveling  ants. 

Bill,  tarsi,  feet,  and  claws  plumbeous;  naked  skin  of  head  azure 
blue,  campanula- blue  posterior  to  the  eyes;  iris  dark  crimson. 

111.  Myrmelastes  lawrencel  (Sal v.  and  Godm.)- 

An  adult  male  of  this  rare  spexjies  was  shot  in  the  forest  of  the 
Escondido,  September  7.  It  was  found  in  a  locality  where  Oymiiociekla 
chiroleuca  was  common,  and  it  probably  has  similar  habits.  This  is,  I 
believe,  the  first  record  for  the  species  north  of  Panama. 

The  skin  on  the  head  is  colored  as  in  Oymnocichla^  but  is  only 
noticeable  on  raising  the  feathers. 

112.  Mynnelastes  intermedlus  (Cherrie). 

Met  with  on  two  occasions  on  the  Escondido.  Found  in  bushes  in 
the  forest.  Rather  shy,  and  difficult  to  secure.  This  bird  has  a  rather 
pleasing  call  of  several  syllables.  Skin  on  head  colored  as  in  the  above 
species. 

113.  Hypocnemisneevioldes  (Laft*.). 

Uncommon.     Habits  similar  to  those  of  Gymnopithy«. 

114.  Formicarius  hoffmanni  (Cab.). 

Common  on  the  Escondido,  where  its  lonely  call  may  be  heard  in  the 
woods  at  any  time.  This  species  passes  its  entire  time  upon  the 
ground  in  the  more  retired  parts  of  the  forest,  using  its  wings  only 
when  suddenly  surprised.  It  is  an  easy  matter  to  call  the  bird  up  by 
imitating  its  whistle,  and  under  these  circumstances,  if  alarmed,  will 
take  wing  and  fly  far  enough  to  enable  it  to  escape.  If  one  falls  iu 
with  a  bird  while  traveling  through  the  woods,  it  sneaks  quietly  away 
without  resorting  to  flight,  unless  a  suspicious  movement  is  made.  On 
one  occasion  I  watched  an  individual  for  several  moments  while  it  was 
perched  on  a  large  vine  a  few  inches  above-gnmnd,  calling  at  regular 
intervals.  It  soon  discovered  me,  when  it  jumped  to  the  ground  and 
walked  rapidly  away. 

115.  Phlogopsis  maoleannani  (Lawr.). 

Common  in  the  woods  on  the  Escondido.  I  saw  them  almost  invari- 
ably with  the  armies  of  foraging  ants,  and,  when  disturbed,  they 
(luickly  made  oft*  through  the  underbrush,  uttering  their  curious,  low, 
rambling  notes. 

Naked  skin  on  head  azure  blue,  campanula-blue  back  of  eyes;  iris 
reddish  brown;  bill  black;  tarsi,  feet,  and  claws  pinkisl^  vinaceous. 
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Those  familiar  with  Mr.  ThoiuavS  Belt's  '*■  Naturali8t  in  Nicaragua," 
have  no  doubt  been  impressed  with  his  accounts  of  the  habits  of  the 
various  si)ecies  of  ants,  and  his  observations  on  the  Ant  Thrushes  and 
other  birds  usually  found  with  the  Bscitons,  or  army  ants.  My  experi- 
ence with  the  Ant  Thrushes  habitually  attending  armies  of  ants  leads 
me  to  disagree  with  the  following  statement  in  this  book  (p.  20)  inso- 
much as  it  bears  on  the  food  of  these  birds :  "  Several  species  of  ant- 
thrushes  always  accompany  the  army  ants  in  the  forest.  They  do  not, 
however,  feed  on  the  ants,  but  on  the  insects  they  disturb.  Besides 
the  ant- thrushes,  trogons,  creepers,  and  a.  variety  of  other  birds  are 
often  seen  on  the  branches  of  trees  above  w  here  an  ant  army  is  forag- 
ing below,  pursuing  and  catching  the  insects  that  iiy  up." 

I  did  not  examine  the  stomachs  of  any  of  these  birds,  a  circumstance 
I  now  regret  very  much,  but  ants  were  found  in  the  mouths  of  some 
birds  shot,  which,  while  not  proving  positively  that  they  were  intended 
as  food,  strengthens  a  belief  in  that  direction,  especially  when  backed 
by  other  observations  to  the  same  effect. 

In  traveling  through  the  woods  one  becomes  aware  of  the  proximity 
of  hordes  of  ants,  either  by  walking  into  their  mi<lst  and  receiving  the 
information  direct  from  tlie  ants  themselves,  or  by  the  medley  gf  bird 
notes  proceeding  from  the  scene  of  activity.  If  the  birds  are  ap- 
proached quietly  they  will  be  found  mostly  close  to  the  ground,  and, 
as  far  as  the  Ant  Thrushes  are  concerned,  hidden  in  the  thick  bushes, 
on  which  and  the  ground  the  ants  are  swarming.  On  being  discovered 
the  various  species  make  off  through  the  underbrush  in  a  guilty  way, 
the  Creepers  begin  an  industrious  search  for  insects  on  the  trunks  of 
neighboring  trees,  and  each  bird  calls  in  its  own  peculiar  manner,  as  if 
to  disclaim  any  responsibility  in  the  affair.  The  Creei)ers,  or  Ruby- 
crowned  Tanagers  (Phwnicothraupis),  if  present,  are  usually  the  first 
to  notice  an  intruder  and  give  the  alarm.  Various  species  of  forest 
birds,  hardly  to  be  expected  in  these  assemblages,  are  often  found, 
joining  in  the  scolding,  and  giving  one  the  impression  that  they  have 
beei^  drawn  into  a  discussion  without  knowing  why.  These  latter  birds 
do  not  api)ear,  in  most  cases,  to  feed  on  the  ants,  but  on  the  insects  in 
the  bushes  and  trees  overhead.  Four  species  of  Ant  Thrushes  I  inva- 
riably found  with  these  columns  of  ants,  Oymnocichla  vhiroleuea^  Phlo- 
gopsis  macleannanij  Hypoctiemu  nwinoidettj  and  Oymnopithys  oUvaseenSj 
named  in  the  order  of  their  abundance.  Senor  Alfaro,  director  of  the 
Mnseo  Nacional,  San  Jos^,  Costa  Rica,  t^lls  me  that  he  has  examined 
the  stomachs  of  these  birds  and  iVnind  them  to  contain  ants. 

Occasionally  another  species  of  ant  is  met  with  in  the  forest;  this 
one  travels  in  a  narrow  trail  from  4  to  6  inches  wide,  instead  of  20  or 
more  feet,  as  in  the  case  of  the  other,  and,  moreover,  the  trail  is  bare 
of  everything,  all  obstructions  having  bc^en  removed.  Birds  accom- 
panying these  ants  can  not  be  feeding  on  insects  disturbed  by  the  lat- 
ter, for  none  are  started  from  the  path;  yet  I  have  found  the  four  spe- 
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cies  of  birds  just  mentioueil  in  attendance  upon  these  ants  at  various 
times,  evidently  for  the  purpose  of  feeding  on  the  ants  themselves. 

I  do  not  think  any  of  the  other  Ant  Thrushes  met  with  by  me  feed 
on  ants,  except  possibly  Myrmelastes^  FormicariuSj  and  (hralluria. 
The  first  of  these  i)robably  is  an  ant-eater,  but  I  saw  it  only  on  three 
occasions  and  am  not  able  to  say  }>ositive]y. 

116.  araUaria  dives  Salv. 

One  specimen  shot  in  September,  on  the  Escondido.  It  was  walkiug 
about  on  the  ground,  and  on  my  ap])roa<5li  flew  into  a  low  bush.  I  did 
not  hear  its  note. 

Family  TYRANNID.lt:. 

117.  CopaniB  leuoonotus  Lafr. 

Common.  Has  a  marked  preference  for  dead  trees  in  plantations 
and  clearings,  or  dead  limbs  of  living  trees,  in  which  the  nest  is  usually 
locjated.  The  birds  are  almost  invariably  found  close  to  the  cavity  in 
which  their  nest  is  placed,  during  the  breeding  season  at  any  rate,  fre- 
quently leaving  their  perches  to  fly  out  after  a  passing  insect,  after 
which  returning  to  the  same  spot.  The  not«  is  chjiracteristic,  shrill 
and  prolonged,  but  rather  weak. 

118.  Todlrostnim  cinereum  (Linn.). 

Abundant.  Has  a  sharp,  explosive  not^e  of  three  or  four  syllables, 
giving  one  the  impression  that  it  is  a  much  larger  bird  than  is  really 
the  case.  My  experience  with  the  bird  and  its  nest  agrees  very  well 
with  that  of  Mr.  Cherrie,  who  has  given  a  description  of  the  nest  and 
eggs  in  tiie  Auk,  vii,  1890,  233.  According  to  my  observations,  how- 
ever, the  bird  is  not  restricted  to  the  banks  of  streams,  although  it 
shows  a  decided  preference  for  such  places.  All  of  the  nests  found  by 
me  were  in  jierfectly  exposed  situations  and  resembled  bunches  of 
drift  grass.  My  first  nest  of  this  Flycatcher  was  found  purely  by  acer 
dent.  While  exploring  a  busy  tract,  much  frequented  by  this  species, 
my  attention  was  drawn  to  a  small  bird  with  disheveled  plumage,  which 
was  darting  at  a  Synallaxis  pudica^  aox^mpanyingits  attacks  by  a  hiss- 
ing note.  The  attitude  of  the  pugnacious  little  bird  was  striking,  its 
tail  was  elevated  and  fully  spread,  and  at  every  movement  of  the  bird 
was  switched  from  side  to  side  in  an  angry  way.  With  such  a  formid- 
able appearance  and  spirited  attack  the  intruder  was  soon  driven  off. 
The  victor,  which  proved  to  be  a  Todirostrum  cinereum j  then  hopped 
out  toward  the  end  of  a  branch  and  disappeared  into  what  I  had  sup- 
ix)sed  to  be  an  accidental  tufb  of  dead  grass  and  leaves.  This  I  found 
to  be  its  nest,  a  Tery  compact  structure,  though  ragged  in  api)earance, 
with  a  hidden  entrance  in  the  side  just  large  enough  to  admit  the  bird. 

Eggs  two  or  three,  pure  white.  Three  eggs,  found  March  31,  measure 
0.65  by  0.45, 0.65  by  0.46,  0.65  by  0.46.  Two  other  eggs  are  0.63  by  0.43, 
0.71  by  0.41. 

Iris  pale  yellow,  almost  white;  feet  bluish  pl^g^be^^fiQ qqq|^ 


^^im5!^]        proceedings  of  the  national  museum.  505 

119.  TodiroBtnim  schistaceicepB  Scl. 

Bather  common.  Not  seen  duriug  summer,  but  specimens  obtained 
August  30,  after  which  date  it  was  common.  At  Grey  town  this  species 
and  T.  cinereum  are  found  in  much  the  same  places,  but,  while  the 
latter  is  bold  and  defiant  in  its  actions  and  notes,  this  bird  is  quiet  and 
retiring;  I  did  not  hear  it  utter  a  note  at  any  time.  On  the  Escondido 
it  was  observed  in  open  places  in  the  forest,  where  it  kept  in  the  under- 
growth. 

120.  Oncostoma  cinereigulare  Scl. 

As  in  the  case  of  the  above  species,  it  was  only  observed  during  fall 
and  winter.  In  its  actions  and  choice  of  feeding  places  it  also  resem- 
bles that  bird.    First  taken  September  4. 

121.  Mionectes  oleagineus  asaimiUa  (Sol.). 

Not  common.  A  specimen  taken  at  Greytown  and  two  others  on 
the  Escondido,  one  of  which  flew  into  the  house.  These  were  noted 
daring  fall  and  winter. 

122.  Capslempis  flaveola  (Lirht.). 

Oommon  in  bamboos  on  the  Escondido,  and  in  bushy  thickets  in  the 
vicinity  of  San  Carlos.  Taken  also  at  Greytowu.  Has  a  weak  note 
which  it  frequently  utters  while  searching  for  food.  It  is  very  indus- 
trious, almost  constantly  on  the  move,  though  acting  in  a  leisurely 
manner.  Numerous  deserted  nests  fcmnd  in  the  bamboos  probably 
belonged  to  this  species.  They  were  shallow  struc^tures,  attached  to 
forks  at  the  extremities  of  the  bamboos,  covi»rcd  outwardly  with  green 
moss,  and  usually  susj)euded  over  water.  An  immature  bird  differs 
from  the  adult  in  being  lemon  yellow  below,  instead  of  canary  yellow; 
wing  bars  yellowish  buff;  tail  tipped  with  yellowish  buff;  feathers  of 
back,  upper  tail  coverts,  crown,  and  hind  neck  also  edged  with  the 
same  color. 

123.  Tyrannulus  semiflavus  Sol.  and  Sal  v. 

Onesi>ecimen  collected  in  .some  low  l)ushes  in  open  woods  on  (he 
Escondido,  September  7. 

124.  TyranniacuB  parvus  Luwr. 

Common  at  Greytown  in  bushy  thickets,  and  on  the  Escondido,  where 
it  was  found  high  up  in  the  forest  trees  in  open  places.  The  stomach 
of  one  individual  examined  was  tilled  with  small  green  seeds. 

125.  Elainea  pagana  subpagana  (Scl.  and  Sal  v.). 

Common  at  Greytown  and  on  the  Escondido.  Eesembles  Myiarchun 
in  habits,  but  prefers  clearings,  in  the  vicinity  of  thickets.  I  did  not 
notice  it  in  the  woods  at  any  time. 
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126.  MyiopagiB  placens  (8cl.)- 
Gommoii  in  buHlies  and  thickets  in  the  neighborhood  of  8au  Carlos. 

127.  MyiozeteteB  tezenais  (Giraud). 

Very  common  everywhere  in  the  vicinity  of  streams.  Saw  faliy 
Hedged  young  on  May  14,  and  found  fresh  eggs  the  same  day. 

128.  Myiozetetes  granadensis  Lawr. 

Common  on  the  Escondido.  One  bird  shot  from  a  bamboo  fell  into 
the  water,  and  before  I  could  paddle  to  it  a  lizard  ran  out  and  dragged 
it  to  the  bank,  whereupon  he  dropped  it  and  disappeared  in  some  brush. 

129.  Rhynchocyclus  cinereloeps  (Scl.). 
One  specimen  secured  near  Greytown. 

130.  Pitangiis  derbianus  (Kaiip). 

Common.  Called  "  Kiakadee"  by  the  natives.  Confined  to  the  banks 
of  water  courses. 

131.  Myiodynastes  luteiventris  Bonap. 
One  of  a  i>air  shot  on  the  Escondido. 

132.  Megarhynchus  pitangua  (Limi.). 

Common,  usually  in  pairs.  Note  is  a  harsh  shatter.  Not  so  partial 
to  river  banks  as  Pitangtia. 

133.  MuBclvora  mezicana  Scl. 

Two  specimens  taken  on  the  Escondido  in  September  and  October. 
The  crest  was  not  noticed  in  either  ease  until  the  bird  was  shot. 

134.  Myiobius  fulvigularis  Salv.  aiul  Godm. 

Shot  a  si>ecimen  on  the  San  Juan,  near  Castillo,  and  took  another 
far  up  the  Eio  Frio,  where  others  were  observed.  It  is  found  in  the 
forest  trees  some  distance  from  the  ground,  and  makes  a  whirring 
noise  with  its  Avings  while  flying. 

135.  Empidonax  puaUlus  traiUii  (And.). 

Common  on  the  Escondido  and  at  San  Carlos  during  the  winter. 
Taken  in  fall  as  early  as  September  4,  and  in  the  spring  until  May  G. 

136.  Empldonaz  flaviv  ntris  Baird. 
Several  taken  on  the  Escondido;  tirst  noticed  October  22. 

137.  Empidonaz  acadicus  ((vmel.). 

A  specimen  was  taken  on  the  Escondido  October  22.  EmpidonaceH 
were  common  during  the  fall,  and  1  probably  missed  noting  some  of  the 
species,  as  attention  was  directed  more  to  other  birds. 
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138.  Contopus  virens  (Liun.). 

A  common  migrant;  bat  few  seen  during  the  winter  mouths.  First 
heard  August  21,  and  a  few  days  later  its  familiar  wliistle  was  fre- 
quently heard.    It  was  very  abundant  September  27. 

139.  Contopos  brachytarsus  Scl. 

Common  at  San  Carlos,  but  rather  less  so  on  the  Escondido.  An  im- 
mature specimen  taken  in  July  has  a  very  dark,  almost  pure  black 
pileum.  This  si)ecimen  and  others  collected  in  February  and  March, 
in  fresh,  unworn  plumage,  have  a  very  decided  wavsh  of  straw-yellow 
on  the  under  parts.  This  species  prefers  clearings  and  thickets.  I  did 
not  at  any  time  observe  it  in  the  forest  country.    Its  note  is  weak. 

140.  Myiarchus  crinitus  (Linn.). 
One  specimen  secured  October  14  on  the  Escondido. 

141.  MylarohuB  lawrenoei  nigricapiUuB  (Cab.). 

Very  common;  found  mostly  in  clearings  and  bushy  thickets;  occa- 
sionally in  open  places  in  the  forest.    Note  very  weak. 

142.  Tyrannus  melancholicus  satrapa  (Licht.). 

Abundant  at  all  times.  Young  birds  fully  fledged  were  found  May 
14.  In  a  marshy  spot  on  the  Escondido,  where  dead  trees  and  isolated 
bushes  abounded,  this  species  was  exceedingly  abundant.  It  is  rather 
difficult  to  get  good  specimens,  most  of  those  shot  being  either  in  very 
worn  plumage  or  molting. 

143.  Tyrannuft  tyrannus  (Linn.). 

A  migrant.  First  seen  September  8,  when  a  small  company  of  six 
or  so  was  seen.  A  flock  of  over  a  hundred  was  observed  on  the  morn- 
ing of  September  15.  The  birds  dropped  into  a  large  tree  on  the  plan- 
tation, and,  judging  from  their  movements,  started  in  at  once  to  satisfy 

their  hunger. 

144.  Tyrannus  dominicensis  ((imel.). 

Rather  conmion  at  Greytown  for  a  short  time  late  in  March. 

Family  COTINCUD^]. 

145.  Tityra  personata  Jard.  uud  Selby. 

Common.  Usually  found  in  small  flocks  in  clearings,  where  dead 
trees  abound.  This  bird  has  a  very  curious  note — a  low,  gurgling  sound, 
as  if  it  were  trying  to  clear  its  throat,  sometimes  hardly  audible  when, 
the  bird  is  in  a  high  tree.  The  birds  are  occasionally  given  to  play- 
fulness, and  chase  one  another  lazily  around  the  top  of  a  tree,  appar- 
ently with  no  desire  on  the  i)art  of  the  pursuer  to  overtake  the  object 
of  its  chase,  but  merely  to  keep  it  on  the  move.    Breeds  in  holes  in 
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trees.  Feeds  on  fruits  and  berries,  and  possibly  also  on  insecti^.  Iris 
light  brown;  terminal  third  of  bill  black;  remainder  dull  rose-purple; 
naked  space  around  eyes  i)urplisli  carmine. 

146.  Tityra  albitorques  frazeri  Kaiip. 

Three  individuals  were  shot  out  of  a  dead  tree  on  the  "  I.  P."  plan- 
tation May  18.  Two  of  these  birds  were  females,  one  of  which  would 
shortly  have  deposited  an  egg.  The  species  was  not  ob8<*Tved  else- 
where. 

147.  Pach3rTamphnB  oinereiventria  Scl. 

Species  taken  at  Grey  town  and  on  the  Escondido.  A  nest  found  at 
Greytown  April  14  was  in  an  orange  tree  about  12  feet  from  the 
ground.  It  was  rather  bulky,  composed  of  grasses  and  stems  of  vari- 
ous plants,  with  an  entrance  near  the  top.  It  contained  three  eggs,  of 
a  grayish  color,  obscurely  mottled  or  blotched.  The  eggA  were  lost, 
and  this  description  is  entirely  from  memory. 

148.  Pachyramphua  cinnamomeus  Lawr. 
Rather  common. 

149.  Iiathria  unirufa  (Scl.). 

Uncommon;  noted,  in  the  forests  on  the  Pjscondido. 
150.  Iianiocera  rufeaceziB  (Scl.). 

One  wandered  into  the  house,  on  the  Escondido,  earlj'  in  January, 
and  was  the  only  one  noted. 

This  specimen,  and  one  from  Honduras  (Segovia  Biver),  both  males, 
are  apprecisibly  darker  than  an  individual  from  Panama,  and  another 
irom  Costa  Eica  (Barranca).  In  thcj  two  former  the  indistinct  dark 
edging  of  the  feathers  of  the  under  parts  extends  throughout,  includ- 
ing the  under  tail  coverts  in  the  Nicaraguan  specimen,  whfle  in  the 
Panama  and  Costa  Eic<in  examples  this  edging  is  obsolete  on  the  abdo- 
men. The  Honduras  bird  is  recently  adult,  with  signs  of  immaturity 
still  apparent.  The  tertials  and  rectrices  are  tipped  with  tawny-ochra- 
ceous.  The  feathers  of  the  greater  and  of  some  of  the  middle  wing 
coverts  are  conspicuously  edged  with  black.  There  are  also  two  or 
three  blackish  feathers  on  the  belly.  The  northern  birds  are  some- 
what larger,  as  the  following  table  will  show: 
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151.  Iiipaugus  holerythrus  Scl.  and  Sal  v. 

Several  taken  on  the  Rio  Frio,  but  not  noticed  elsewhere.     Wickham 
found  this  species  on  the  Escondido.    Eaises  its  crest  when  disturbed. 
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152.  Attila  oitreopygius  (Honap.). 

Two  specimens  secured  on  the  Escondido  agree  in  a  general  way  with 
others  of  this  variable  si>ecies.  These  were  taken  in  rather  open  woods, 
and  resembled  Flycatchers  in  their  actions.     Iris  brownish  carmine. 

153.  Pipra  mentalis  Sol. 

Rather  common  in  the  forest  on  the  Escondido.  Usually  found  trav- 
eling about  in  small  numbers.  I  once  saw  a  male  in  a  lemon  bush,  half 
a  mile  from  any  timber.  Two  came  into  the  house.  Iris  of  adalt  male, 
white;  feet  and  legs  Isabella  color. 

154.  Manaous  candeei  (Parscnd.). 

Very  common  in  the  forest.  Sometimes  a  iiock  of  twenty  or  more 
males  are  found  assembled  in  the  low  bushes,  apparently  after  food. 
When  flying  the  birds  make  a  buzzing  with  the  wings,  and  on  alight- 
ing often  make  a  noise  similar  to  the  cracking  of  a  small  twig,  or  of  a 
Peccary  gnashing  its  teeth.    Feet  orange. 

155.  Carpodectes  nitidus  Salv. 

This  species  is  common  on  the  Rio  Frio  in  Costa  Rica.  During  a  trip 
up  that  river,  from  February  26  to  March  10,  I  found  the  birds  numer- 
ous, from  a  few  miles  from  the  mouth  to  a  point  about  3  miles  below 
the  Guatusa  Indian  villages,  far  up  the  river.  The  birds  were  observed 
daily,  i)a8sing  over  the  river  high  above  the  trees,  with  steady  flight 
and  regular  wing-beats.  Most  of  the  birds  seen  on  these  occasions  were 
males.  My  first  specimen  was  a  female,  found  near  the  edge  of  the  for- 
est in  a  small  berry-laden  tree.  The  berries  of  this  tree  proved  a  great 
attraction  to  various  species.  During  two  or  three  visits  to  the  tree  I 
noticed  the  following,  not  all  of  Ihem  were  feeding  on  the  berries,  how- 
ever: Pirmiga  rtihra^  Myiobius  /ulvigiilarisj  Tity  r  a  per  sonata  ^  Pa^chy- 
ramphus  cinnamomexiH^  Manacus  candwt,  Lipatujius  holerythrus^  Carpo- 
dectes nitidus^  Trogon  rrmssena,  T.  melanocephalus  T.  atricollis  tenellusl^ 
Caica  luematotis,  Ramphastos  tocard^  and  Pteroglossus  torqtcatus.  Sev- 
eral days  later  I  was  fortunate  enough  to  find  a  tree  in  which  the  birds 
were  feeding,  some  miles  farther  up  the  river  They  were  attracted  by 
the  berries,  with  which  the  tree  was  laden.  There  were  fifteen  or  more 
of  the  Carpodectes  in  the  tree,  besides  two  or  three  Tityra  personata.^ 
and  other  species,  all  feeding  on  the  berries.  At  each  discharge  of  the 
gun  the  birds  flew  out  and  disappeared  in  the  surrounding  trees,  from 
whence,  in  the  course  of  fifteen  minutes  or  so,  a  bird  would  take  the 
initiative  and  return  to  feed,  to  be  followed  shortly  by  the  others,  who 
straggled  in  by  twos  and  threes. 

After  a  long  wait  I  secured  seven  of  the  birds,  also  a  Tityra^  shot  by 
mistake,  and  wounded  two  or  three  more  Carpodectes^  which  were  lost 
in  the  woods.  Most  of  those  shot  were  gorged  with  the  berries.  About 
2  miles  above  the  tree  just  mentioned  I  found  Mr.  Frederich  Hansen, 
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who  was  living  on  a  small  plantation  bordering  the  river.  He  was 
well  acquaint^id  witli  the  birds  of  the  region,  but  had  never  seen  this 
si>eeie8  near  his  clearing,  nor  did  I,  during  several  days  stay  there;  yet 
2  miles  down  the  river  it  was  common.  Mr.  Hansen  told  me  that  he 
had  seen  this  species  on  some  of  the  small  rivers  emptying  into  Lake 
Nicaragua  from  the  ejist.  It  was  known,  he  said,  as  "  Espiritu  Santo," 
or  Holy  (Ihost  bird.  8e])t  ember  28  I  shot  a  female  from  a  tall  trumpet 
tree  on  the  Escondido,  and  at  tlie  same  locality  on  January  5,  1893,  Mr. 
(f.  E.  Mit(5hell  shot  trn,  mostly  males,  which  were  feeding  in  a  berrj'- 
laden  tree  in  the  plantation.  Mr.  Mitchell  did  not  hear  the  birds  utter 
a  note,  nor  did  any  of  the  individuals  observed  by  me  make  a  noise  of 
any  description.  January  19,  while  on  board  a  steamer  going  down  the 
river,  we  observed  three  more  of  the  birds  in  a  trumpet  tree  on  the 
river's  e<lge. 

Length  of  an  adult  male  in  the  desh,  10  inches.  Iris  very  dark 
brown;  bill,  plumbeous,  with  black  line  along  the  culmen;  feet  and 
legs  plumbeous. 

Family  MOMOTID.E. 

156.  tJroBpatha  martii  (Spix). 

Apparently  rare.     Xoted  on  the  Escondido. 

157.  MomotUB  lesaonl  Less. 

Occasionally  met  with  in  the  forest.  The  note  is  not  very  penetrat- 
ing; it  resembles  "  hoo-luH),"  given  in  a  rather  jerky  manner,  and 
sounds  far  away,  even  when  the  bird  is  close  at  hand. 

158.  Prionirhjrnchus  plat7rli3rnchus  (Loadb.). 
Collected  on  the  Escondido  by  Wickham;  I  did  not  see  it. 

Family  ALCEDIXIILE. 
159.  Ceryle  torquata  (Linn.). 

Very  common.  This  species  has  a  note  similar  to  that  of  C.  alcyon^ 
but  somewhat  stronger. 

One  morning  a  pair  of  these  birds  went  through  a  very  curious  [>er- 
formance.  Attention  was  ftrst  called  to  them  by  their  loud  rattling 
cry,  which  was  kept  up  almost  constantly  as  they  circled  and  gyrated 
about  over  the  water,  occasionally  dropping — not  diving — into  the 
the  water,  and  sinking  below  the  surface  for  a  moment.  This  manea* 
vering  lasted  some  minutes,  after  which  both  birds  flew  up  stream  utter- 
ing their  ordinary  note. 

Two  or  three  individuals  were  in  the  habit  of  passing  the  night  at 
some  point  on  the  creek  back  of  the  "  I.  P."  plantation,  and  came  over 
just  about  dusk  every  evening.  1  noticed  them  for  several  months, 
and  was  struck  with  the  regularity  of  their  coming,  and  the  course 
taken  by  each  on  its  way  to  the  roost.    The  birds  could  be  heard  a 
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considerable  distance  away,  just  before  dusk,  uttering  their  loud 
single  *'  chuck "  at  every  few  beats  of  the  wings.  They  appeared  to 
come  from  their  feeding  grounds,  often  passing  over  the  plantation 
opposite,  probably  to  cut  oflf  a  bend  in  the  river.  One  of  the  birds 
invariably  passed  close  to  the  corner  of  the  laborers'  quarters,  though 
at  a  considerable  height,  and  the  other  near  a  trumpet  tree  some  dis- 
tance away.  The  third  bird  wa^  only  a  casual  visitor.  At  times  the 
birds  came  together,  but  usually  there  was  an  interval  of  several 
minutes.  Their  routes  met  at  a  turn  of  the  creek  a  few  rods  back  of 
the  house,  where  they  usually  sounded  their  rattling  notes  and  dropped 
down  close  to  the  water,  which  they  followed  to  the  roost.  This  was 
in  a  huge  spreading  tree,  covered  with  parasitic  plants  and  numerous 
vines,  which  hung  in  loops  and  festoons  from  the  limbs.  On  one  occa- 
sion I  shot  atone  of  the  birds  as  it  came  clucking  overhead,  and  caused 
it  to  drop  several  small  fish.  A  female  nearly  ready  to  deposit  eggs 
was  shot  October  9. 

The  birds  made  their  appearance  rather  late  in  the  morning,  usually 
after  8  o'clock,  and  at  times  spent  several  hours  of  the  day  up  there. 
Although  the  birds  appeared  to  have  their  home  at  this  pla(»e,  I  did 
not,  on  any  of  my  numerous  trips  up  the  creek,  discover  tlie  site. 

According  to  my  observations  the  Kingfishers  on  the  Escondido  rank  * 
about  as  follows  in  regard  to  abundance :  Ceryle  amazonaj  C,  torquata^  C. 
americana  septentrionalift,  C.  inda,  C.  alcyon,  and  C,  syperciliosa  stictoptera. 
The  first  two  may  be  found  at  all  times,  the  third  is  rather  less  common, 
while  the  last  three  are  quite  uncommon,  the  smallest  particularly  so. 
C  torquata^  C,  amazona-j  and  C.  alcyon  have  notes  very  much  alike;  the 
notes  of  the  others  are  weak,  varying  in  volume  according  to  the  size 
of  the  species,  and  are  quite  different  from  those  *>f  the  large  si)ecies. 

On  the  Rio  Frio,  where  the  solitude  is  unbroken  by  river  steamers, 
and  rarely  by  the  native  dories,  birds  inhabituig  the  water's  edge  are 
abundant,  and  among  the  smaller  species  Ceryle  torqtuiUi  and  C.amdzana 
are  conspicuous. 

160.    Ceryle  amazona  (Lath.)> 
Abundant.    The  note  is  almost  the  same  as  that  of  (7.  alcyon^  but 
this  bird  has  in  addition  a  curious  laughing  note,  which  I  have  not 
heard  from  any  of  the  other  species. 

161.    Ceryle  alcyon  (Linn.). 

Uncommon;  observed  on  both  rivers. 

162.    Ceryle  americana  septentrionaUs  Sharpo. 

Kather  common.  Feeds  largely  ou  small  crustaceans.  The  note  is 
a  weak  "tuck.'' 

163.    Ceryle  superciliosa  stictoptera  Ridgw. 

Rarest  of  the  Kingfishers  in  this  region.  Noted  on  both  the  Ilio 
Frio  and  the  Escondido. 
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164.    Ceryle  inda  ( Linn. ) . 

'  Un(K)mmon.  The  first  specimen  I  saw  was  in  a  patch  of  woods,  in 
a  (lamp  place  near  Greytown,  some  distance  from  any  body  of  water, 
and  rather  an  unusual  place  for  a  Kingfisher. 

Family  GALBULID^. 
165.    G-albula  melanogenia  Scl. 

Bather  rare.  Xoted  on  the  Escondido.  Observed  only  on  three  or 
four  occasions.  It  has  a  piercing  cry,  resembling  "kee'-u,^  with  the 
first  syllable  very  shrill  and  strongly  accented.  The  stomach  of  one 
specimen  shot,  contained  insects.  The  bird  jerks  its  tail  after  the 
fashion  of  a  Kingfisher. 

Family  BUCCONID^. 

166.    Malacoptila  panamensis  Lafr. 

Bather  rare  in  the  forests  on  the  l']sc(»ndido.  A  female  shot  May  23, 
was  about  ready  to  deposit  eggs.  It  was  shot  from  a  twig  directly  iu 
front  of  a  hole  in  a  bamboo,  in  which  its  nest  was  probably  located. 
The  stomach  was  distended  with  insects,  principally  locusts.  On  July 
2,  another  female  was  found,  accompanied  by  one  young  bird,  and  both 
were  secured. 

The  species  seems  to  be  confinexi  to  the  thick  forest,  where  it  keeps 
among  the  lower  branches,  at  times  even  descending  to  the  bashes. 
Iris  carmine. 

September  23,  I  shot  two  birds  which  I  supi)osed  at  the  time  to  be 
mates,  as  they  were  £ound  within  40  yards  of  one  another,  and  subse- 
quent dissection  proved  them  to  be  male  and  female.  The  latter  differs 
so  nmch  from  ordinary  paniunenslSy  in  being  dark  clove-brown  or  brown- 
ish slate. above,  with  brownish  black  stripes  on  lateral  underparts,  that 
Mr.  Ridgway  ai)plied  the  name  Malacoptila  fuUginosa  to  it  in  a  MS. 
description,  and  in  case  tlie  bird  should  prove  to  be  really  distinct 
from  panamenHU,  this  name  may  be  used  to  designate  it.  For  the  present 
I  prefer  to  include  it  with  M.  panamensis. 

This  bird,  Xo.  127339,  U.  S.  National  Museum,  Escondido  River, 
September  23,  1892,  may  be  described  as  follows: 

Above  deep  clove-brown,  rather  clearer  or  more  inclining  to  brownish 
slate  on  head  and  neck;  back  and  tips  of  wing-coverts  sparsely  marked 
with  minute  dots  of  dull  bufi^y ;  sides  of  head,  beneath  and  behind  eyes, 
narrowly  streaked  with  buff;  median  i)ortion  of  forehead,  lores  (except 
near  eyes),  and  malar  i)lume8  white;  chin  and  upper  throat  mixed 
white  and  dusky  brown,  the  latter  nearly  uniform  on  upper  throat; 
center  of  throat  white,  becoming  light  dull  buff*  on  lower  throat  and 
chest;  rest  of  lower  parts  buffy  white,  the  breast  and  sides  conspica- 
Ously  striped  with  dusky  brown,  these  stripes  broadest  and  most  sharply 
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defined  on  sides  of  breast;  under  wing-coverts  and  broad  edges  to  inner 
webs  of  remiges  buff".  Upper  mandible  black ;  lower,  pale  yellowish 
brown,  tipped  with  black;  feet  horn  color;  iris  carmine.  This  color 
from  life,  the  others  from  dried  skin.  Wing,  3.30;  tail,  2.95  lateral 
feather  0.80  shorter;  exposed  culmen,  0.95;  tarsus,  0.65. 

Mr.  Ridgway's  notes  on  the  bird,  made  before  knowing  the  circum- 
stances under  which  it  was  shot,  however,  are  as  follows: 

It  is  conspicuously  unlike  any  of  the  twenty -three  specimens  of  M,  panamenais 
with  which  it  has  heen  carefally  and  simultaneously  compared,  nowitbstanding  the 
range  of  individual  variation  is  so  great.  If  if.  inornataf  as  defined  by  Sclater  and 
others,  is  separable  from  M.  panameusiSj  then  M.  fuliginosa  is  certainly  very  dis- 
tinct from  both.  The  only  other  view  which  can  possibly  be  justified  by  the  series 
before  me  is  that  there  is  only  one  species  in  Central  America,  from  Panama  to 
Guatemala,  varying  individually  in  plumage  to  a  remarkable  degree.  Should  this 
view  prove  correct,  then  M.  fuliginona  must  be  admitted  to  represent  an  extreme  of 
coloration  quite  as  marked  a«  the  rnfescent  birds  which  occur  both  at  the  northern 
and  southern  limits  of  this  range. 

167.  Bucco  dysoni  Scl. 

One  specimen  obtained  in  the  forest  on  the  Bscondido.  This  indi- 
vidual was  catching  insects,  and  acted  very  much  like  a  Tyranmut. 
On  making  a  capture  it  would  seek  a  new  perch,  flying  in  a  leisurely 
way,  and  showing  considerable  hesitancy  about  selecting  a  place  to 
settle  upon. 

Iris,  wine-purple;  bill,  blaek;  feet,  bhickish. 

Family  TROGONID^. 
168.  Trogon  caligatna  Gould. 

Apparently  uncommon,  on  the  Escondido,  where  all  Trogons  are 
called  '* Mountain  Parrots"  by  the  English-speaking  i)eople.  Orbital 
ring  yellow. 

169.  Trogon  atricollis  tenellus  (Cab.). 

Common.  One  flew  into  the  house.  Trogons  are  almost  invariably 
found  in  pairs,  rarely  in  small  flocks.  Iris  very  dark  brown;  feet 
plumbeous ;  orbital  ring  blue ;  bill  chromium-green. 

170.  Trogon  chryBomelas  sp.  nor. 

Sp.  Chae. — Exactly  like  T.  atricoUis  tenellm,  except  that  the  metal- 
lic green  of  the  male  is  wholly  repla<*ed  by  opa.que  black,  without  the 
slightest  trace  of  metallic  gloss. 

Adult  male  (Type,  No.  127338,  Escondido  Eiver,  Nicaragua,  Septem- 
ber 23, 1892;  Ohas.  W.  liichmond):  Entire  head,  neck,  and  chest  uni- 
ibrm  "dead"  black;  back,  scapulars,  and  rump  dull,  dusky  grayish 
brown,  tinged  or  mixed  with  bla<!kish ;  upper  tail-yoverts  and  middle 
tail-feathers  brownish  black,  the  latter  abruptly  tipped  with  deep  black 
(about  0.40  of  an  inch  wide).  Wing-coverts  and  outer  surface  of  closed 
Prm^  N.  M.  93 33  ^  t 
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aecoudaries  very  finely  veniiiculated  with  black  and  white;  rest  of 
wingbla<'k,th(*  primarieH  edged  with  white,  this  occupying  whole  outer 
web  at  the  ba«e.    Three  outer  tail-feathers  mostly  white  (the  outennost 
wholly  white  for  the  exposed  portion),  broadly  tipped  (for  abont0.45of 
an  inch  on  first  to  0.70  of  an  inch  on  the  third  feather)  with  white,  the 
remaining  ^lortiou  sharply  and  regularly  barred  on  both  webs  with 
black,  the  black  bars  averaging  very  nearly  as  wide  as  the  white  inter- 
spaces. Under  i>art8,  ])Osterior  to  the  chest,  wholly  rich  cadmium  yellow, 
becoming  a  little  paler  next  the  black  of  the  chest.    Bill  greenish  horn 
color,  with  tomia  and  culmen  yellowish ;  feet  horn  color.     Length  (skill), 
9.25;  wing,  4.30;  tail,  5.40,   the  outermost  feather  2.35  shorter;  cul- 
men, 0.75. 
Following  is  a  description  of  the  supposed  female  of  this  species: 
AduH  female  (Type,  No.  128377,  Escondido  River,  Nicaragua,  Jan- 
uary 17, 1893,  Chas.  W.  Richmond);  Upper  parts,  including  upper  tail 
coverts,  sides  of  neck,  malar  region  and  auriculars,  slate-black,  almost 
pure  black  on  pileuni ;  middle  pair  of  tail  feathers  slate-black,  with  a 
terminal  black  bar  of  0.20  inch.    Wings  black,  primaries,  second  to 
sixth,  with  outer  webs  edged  with  white;  secondaries  and  wing-coverts 
narrowly  barred  with  white,  bars  0.10  inch  apart.    A  white  spot  before 
and  one  behind  the  eye;  throat  and  breast  between  mouse-  and  smoke- 
gray,  a  narrow  band  of  white  posteriorly  and  bordering  the  yellow  of 
the  lower  breast.    Lower  breast,  abdomen,  and  under  tail-coverts  deep 
cadmium-yellow;  sides  olive-gray;  feathers  of  tarsus  black,  whitish  at 
the  base.     Second  i)air  of  rectiices  black,  somewhat  lighter  on  the 
outer  web;  third  pair  black;  three  outer  pairs  tipi)ed  with  white,  broad 
on  the  outer  web,  but  narrowing  down  to  a  mere  edging  on  the  inner 
web  at  the  tips  of  the  feathers;  the  outer  feather  barred  for  its  exposed 
length,  but  basal  half  of  this  barring  more  in  the  nature  of  spots, 
which  do  not  touch  the  shaft,  and  become  smaller  toward  the  base;  the 
second  feather  is  similar  but  has  less  barring;  the  third  still  less.    Ex- 
posed culmen,  0.66;  width  of  bill  at  base,  0.69;  wing,  4.70;  longest 
tail  feather,  5.10;  shortest,  3.28;  tarsus,  0.58.    Orbital  ring  clove-brown; 
iris  dark  brown. 

The  female  just  described  resembles  that  of  T.  caligatus  almost  ex- 
actly, but  the  barring  on  the  wing  coverts  and  secondaries  is  very  diffo'- 
ent,  and  there  is  a  slight  difference  on  the  upper  parts,  a  perceptible  gloss 
being  present  on  these  parts  in  the  bird  just  described. 

171.  Tro^on  massena  (tould. 

Common.  These  birds  fee<l  largely  on  berries  and  fruit.  The  birds 
while  i)icking  at  the  fruit  sometimes  hang  from  the  end  of  a  branch, 
l)a<',k  downward,  with  wings  fluttering,  at  such  times  presenting  a  very 
striking  appearance. 

Iris  dark  yellow;  niandibh*  orange. 
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172.  Trogon  melanocephalus  Gould. 

Common.  The  most  abaiidant  of  the  Trogons  i'l  the  localities  visited 
by  iiie.  It  often  wanders  into  the  plantations.  Sometimes  found  in 
companies  of  six  or  eight.    The  note  is  of  one  syllable,  often  repeated. 

The  flight  of  this  and  other  species  of  Trogons  is  very  irregular, 
something  like  that  of  a  Goldfinch  (Spimis  tristiit). 

Orbital  ring  pale  blue;  iris  dark  brown. 

Family  CAPRIMULGIl)^. 

173.  Chordeiles  virginlanus  henryi  (Cass.). 

Exceedingly  abundant  during  fall  and  winter  on  the  Escondido. 

First  seen  August  1 7.    Specimens  from  Arizona,  Mexico,  and  Nicaragua 

as  a  general  thing  have  shorter  wings  than  birds  from  the  north,  the 

diflerence  being  about  a  half  inch,  but  in  one  Nicaraguan  specimen  the 

wing  is  fully  as  long  as  in  northern  examples,  while  three  specimens 

from  the  Dakotas  and  Minnesota  are  as  small  as  any  of  the  southeri 

ones. 

174.  Nyctidromus  albicollis  (Gmel.). 

Abundant,  particularly  at  Greytown.  These  birds  are  very  ])artial 
to  open  places  and  clearings,  but  are  also  found,  though  less  commonly, 
in  the  dense  woods.  Specimens  shot  at  Greytown  eai'ly  in  February 
were  breeding,  and  eggs  about  to  hatch  were  obtained  May  18.  During 
the  mating  season  two  or  three  of  these  birds  get  together  and  utter 
very  remarkable,  low,  guttural  noises  impossible  to  describe.  The 
ordinary  note  may  bo  represented  by  "kweah-r^o,."  uttered  in  a  clear, 
ringing,  and  rather  tremulous  voice,  and  can  be  heard  a  longdistance; 
the  call  from  a  distant  bird  sounds  like  "ah-reo."  The  birds  are  so 
abundant  that  at  night  the  air  seems  to  be  filled  with  their  notes,  coming 
from  all  directions. 

Stenopsi^  albicauda  Lawr!  While  paddling  up  the  Rio  Frio,  birds 
were  several  times  observed  that  I  now  feel  quite  sure  were  of  this  or 
another  species  of  JStenopttiit.  They  made  their  api)earance  just  before 
nightfall,  while  still  enough  daylight  remained  to  allow  a  fair  sight  of 
them.  They  flew  close  to  the  edge  of  the  forest,  at  a  height  of  30  or 
more  feet  above  the  water.  Their  flight  was  steady  and  rather  slow. 
The  birds  apx)eared  to  be  grayish  and  had  square  tails.  I  did  not  hear 
any  note.  In  April,  about  10  miles  from  Greytown,  I  saw  one  as  it  flew 
across  an  opening  in  the  forest  and  disapi)eared  in  the  dark  ti*ees  be- 
yond. If  not  Stetiopsis  these  birds  were  of  a  species  as  yet  not  recorded 
from  Nicaragua  or  Costa  Rica. 

Family  MICROPODID.E. 
175.  Panyptila  cayanensis  (Gmel.). 

Common  at  the  "  I.  P."  i)lantation  on  the  Escondido,  but  not  observed 
elsewhere.     Specimens  an^  very  ditticult  to  obtain  on  account  of  the 
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high-flying  habit  of  the  birds.  It  is  ahiiost  impossible  to  obtain  any 
of  the  Swifts  except  during  the  rainy  season,  as  at  other  times  tbeyfly 
high,  far  out  of  gun  range.  This  appears  to  be  the  only  record  for  the 
species  north  of  Panama.  For  a  note  on  the  nest  of  this  bird  see  The 
Auky  X,  January,  1893, 84. 

176.  Chastura  gaumeri  Lawr. 

Common  on  the  Escondido.  Specimens  of  this  and  the  following 
species  taken  about  the  last  of  May  were  apparently  breeding.  Tbe 
reference  t;0  Chaetura  vavLxi  on  the  Escondido,  in  the  Biologia,  Aves,  Ii, 
37(),  belongs  to  this  species,  as  I  did  not  find  vauxi, 

177.  ChaBtura  cinereiventriB  guianensis  Hartert. 

Two  specimens  shot  on  the  Rio  Frio,  from  a  large  company  of  Swifts, 
and  others  were  collected  on  the  Escondido,  at  "  I.  P."  plantation, 
where,  with  C,  gaumeri^  it  appeared  to  be  common. 

On  the  Rio  Frio  I  saw  numbers  of  a  larger,  black  Swift,  about  the 
size  of  C,  bruneitorqueSj  but  was  unable  to  get  specimens. 

Family  TROCHILID.E. 
178.  G-laucis  hirsuta  (Gniel.). 

Common  in  the  forest,  where  it  keeps  near  the  ground,  as  do  the  two 
following  species.    Feet  flesh-colored. 

179.  Threnetes  ruckeri  (Hoiirc.)- 

Much  less  common  than  the  above;  its  habits  are  the  same.  ltwa« 
noted  on  the  Escondido.    Feet  flesh-colored. 

180.  Phaethornis  longirostris  (Ifess.  and  Delattre). 

Common  in  the  forest  on  the  Escondido,  and  not  infre<|uently  seen 
in  the  banana  plantations,  near  the  woods.    It  is  quite  partial  to  the 
flowers  of  the  '*Wild  plantain"  {Heliconia).    This  and  the  other  forest     i 
or  Hermit  Hummers  are  often  found  along  streams,  which  they  follow     \ 
through  the  woods,  pausing  an  instant  here  and  there  to  investigate  .i      i 
spider's  web  or  bright-colored  flower,  of  which  there  are  many  in  these 
places.    When  darting  rapidly  through  the  woods,  it  utters  a  sharp,      | 
shrill  "  chweep "  at  short  intervals,  and  it  is  not  a  little  startling  to 
have  one  of  these  birds  shriek  as  it  shoots  by  within  a  few  inches  of 
one's  head.    Feet  flesh-colored. 

181.  Pygmornis  adolphi  (Hourc). 

Commoi  on  the  Escondido.  It  is  confined  to  the  forest.  I  did  not  hear 
it  utter  an;^  note  One  is  made  aware  of  its  presence  by  the  noise  i)po- 
duced  by  its  wing  a  fail  t  buzz  not  louder  than  that  made  by  a  hum- 
ble bee. 
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The  crimson  blosaoms  of  a  small  spreading  tree,  common  in  the 
woods,  are  quit^  attractive  to  this  species. 
Basal  half  of  mandible  Naples  yellow;  feet  tiesh-colored. 

182.  Iiampornis  prevosti  (LesH.). 

Taken  at  Los  S4balos  and  San  Carlos.  It  was  rather  common  at 
the  latter  place  in  trees  which  bore  trumpet-shaped  carmine  flowers. 

183.  Florisuga  meUivpra  (Linn.). 

A  pair  obtained  in  a  cacao  plantation  on  the  San  Juan,  near 
Greytown.    It  was  rather  common  there. 

184.  Amazilia  fiiscicaudata  (Fras.). 

Very  abundant  at  all  places  visited,  far  outnumbering  the  other 
Hummingbirds.  This  species  is  confined  to  clearings,  and  does  not 
occur  in  the  forest.  On  the  Escondido  it  haunts  the  banana  plan- 
tations, where  it  is  attracted  by  the  large  purple  flowers  of  the  banana 
l)lant8.  The  note  is  almost  identical  with  the  "tuck"  of  the  Junco 
{Junco  hyemalis). 

Bill  brownish  carmine,  except  tip,  which  is  black. 

185.  Pdyerata  amabilis  (Gould). 

Bather  uncommon.  Observed  on  both  rivers.  It  is  usually  found  in 
clearings  and  plantations,  but  occasionally  in  open  .woods.  I  once  shot 
a  specimen  as  it  hovered  before  some  flowers,  on  the  opposite  aide  of  a 
small  creek.  It  fell  into  the  water,  and  almost  immediately  a  green 
lizard  ran  to  it,  brought  it  out,  and,  after  shaking  it,  deposited  it  on  the 
moss,  with  which  the  ground  was  covered.  The  lizard  then  assumed  a 
ludicrous  iwsition  and,  contemplated  the  victim,  which  was  still  alive, 
and  would  probably  have  devoured  it  had  I  not  shot  it  also,  thus  se- 
curing two  specimens  instead  of  one.  Mr.  Mitchell  one  day  had  his 
attention  called  to  an  Iguana  in  a  tree  near  the  house  by  the  cries  of  a 
small  bird,  which  the  reptile  had  caught.  The  large  lizards  and 
Iguanas  probably  catch  small  birds  for  food  whenever  the  opportunity 

offers. 

Family  CUCULID^. 

186.  Crotophaga  sulcirostris  Sw. 

Abundant  in  plantations  and  clearings.  Seems  to  be  gregarious  all 
the  year  round.  The  stomachs  of  many  of  those  I  examined  contained 
grasshoppers,  with  which  they  often  gorge  themselves. 

187.  Piaya  cayana  mehleri  (Bonap.). 

Common.  This  species  has  a  habit  of  running  along  the  limbs, 
which  gives  it  a  close  resemblance  to  a  squirrel.  It  is  indifferent  as  to 
choice  of  surroundings,  being  found  in  trees  in  clearings  or  in  the 
forest,  sometimes  only  a  few  feet  from  the  ground,  and  again  in  the 
high  trees. 
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188.  Coccyzus  minor  (Gmel.)- 

One  specimen  secured  at  Groytown. 

A  Cuckoo  noticed  on  the  Escondido  was  either  C,  americann^  or  0. 
erythrophthalmu4t. 

Family  liAMPHASTID^. 

189.  RamphastoB  tocard  Vieill. 

Common.  This  and  the  following  species  are  seldom  seen  during  the 
summer  months,  but  from  October  or  November  on  through  the  winter 
they  are  seen  daily,  sometimes  in  large  flocks,  and  often  come  out  into 
the  plantations.  Both  of  these  species  make  a  curious  croaking  noise, 
while  assembled  in  some  solitary  tree  or  retired  place,  but  if  disturbed 
they  fly  silently  away.     It  is  the  only  note  I  have  heard  them  utter. 

190.  Ramphastos  brevicarinatus  Gould. 

This  species  is  more  abundant  than  the  above.  Its  habits  are  tbe 
same.  I  shot  a  young  one  which  had  been  feeding  on  the  ground, 
judging  from  the  mud  on  the  feet  and  bill. 

191.  Pteroglossus  tbrquatus  (Gmel.). 

Very  common.  Frequently  found  in  small  companies  of  from  five  to 
eight.  Several  may  sometimes  be  killed  out  of  a  flock  before  the  re- 
maining ones  make  up  their  minds  to  fly  away.  The  note  resembles 
"  palice,"  which  is  the  pronunciation  of  the  Spanish  word  feliz^  meaning 
happy.  It  is  uttered  in  a  shrill,  squeaky  tone,  and  the  natives  call  the 
bird  by  this  name,  but  I  have  heard  it  applied  to  neither  of  the 
other  Toucans  here. 

When  a  flock  of  the  birds  are  disturbed  they  call  excitedly,  and 
emphasize  their  displeasure  by  rapping  their  bills  against  their  pereh. 

Iris  lemon -yellow ;  orbital  space,  poppy-red,  becoming  brownish  black 
immediately  around  eyes;  feet  and  legs  sage-green. 

Family  PICID^. 

192.  CampephiluB  guatemalenais  (Hartl.). 

Common.  Although  a  forest  bird,  it  often  occurs  in  the  clearings. 
Iris  yellow. 

193.  CeophlcBUB  scapularis  (Vigors). 

Not  as  common  as  the  above  species.    Iris  almost  white. 

194.  Celeus  castaneus  (Wagl.). 

One  individual  obtained  on  the  San  Juan,  near  Grey  town. 

195.  Chloronerpes  yucatanensis  (Cabot). 

One  obtained  at  San  Carlos  February  25.  It  was  a  female,  and 
would  shortly  have  deposited  eggs. 
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196.  Eleopicus*  caboti  (Malh.). 

Goiuiuon  ill  the  woods  on  the  Escondido.  Oft«Mi  found  near  the  colo- 
uies  of  traveling  ants. 

197.  Melanerpes  pucherani  (Malb.). 

The  most  abundant  Woodpecker  in  the  region.  Found  in  open 
places  in  the  woods,  and  in  clearings. 

198.  Picumnus  olivaceus  Lafr. 

One  adult  male  was  taken  at  San  Carlos  February  26.  Judging 
from  its  actions  and  the  higli  development  of  the  testes,  it  had  a  nest 
somewhere  in  the  vicinity.  This  bird  appears  to  be  true  olivaceus; 
it  does  not  agree  with  Mr.  Rid^ws^y^s  favotmetus.     Feet  plumbeous. 

Family  PSITTACID^l 

199.  Ara  macao  (Linn.). 

Very  common.  Generally  in  pairs  or  companies  of  pairs.  A  tree 
cut  down  late  in  February  contained  two  eggs  of  this  species.  Naked 
Rkin  on  head  flesh-color. 

2O0.  Ara  militaris  (Linn.). 

Somewhat  less  common  than  the  above.    Habits  and  notes  similar. 
Naked  skin  on  head  pale  carmine-purple;  iris  dark  yellow,  but  varies 
in  different  individuals. 

201.  Brotogeris  jugularis  ( M Li U . ). 

Observed  at  San  Carlos,  on  the  lake,  if  my  memory  serves  me  right, 
but  I  do  not  find  any  reference  to  the  si>ecies  among  my  notes. 

202.  Conurus  finschi  Salv. 

Common  on  the  Escondido.  Feeds  usually  in  the  large  trees  stand- 
ing in  the  plantations,  but  at  times  in  small  trees  bordering  the  forest, 
where  one  day  I  found  a  flock,  of  about  twenty-five  scattered  abcmt  in 
low  trees  that  were  laden  with  berries.  The  birds  were  tame  and  allowed 
me  to  approach  them  very  closely. 

203.  Conurus  aztec  Sonanc^. 

Abundant.    Often  seen  in  large  flocks. 

204.  Amazona  salvini  (SalvacL). 

Common.    Collected  at  (irey  tow^n  and  on  the  Escondido.     Iris  orange. 

205.  Pionus  senilis  (Spix). 

Very  common  on  the  Escondido.    Iris  orange. 


*The  name  DendrohaieSj  Sw.,  UHnany  employed  tV»r  this  genus,  i&-4)reoccuj)ied 
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206.  Pionopsittahsematotia  (8ci.  ami  Sal  v.). 

Observed  on  the  Kio  Frio,  where  a  ll<M*k  of  about  a  dozen  were  found 
in  a  fruit  tree.  The  birds  were  pt^rfectly  ciuiet  and  made  no  noise, 
even  after  I  had  shot  into  the  tree  several  times  and  wonude<l  some. 

Family  STRIGII).*:. 

207.  Striz  pratincola  guatemalae  Ridgw. 
One  si)eeimen  obtained  on  the  Escondido. 

Family  BUBONID^:. 
208.  Symium  virgatum  Comh. 

One  specimen  was  brought  to  me  alive  on  the  Esoondido.  IriB 
mummy-brown. 

209.  Symium  perspioUlatum  (Lath.). 

('Olleeted  by  Wiekhain  on  the  Escondido. 

Family  FAIXX)NID^. 

210.  Pandlon  haliaetus  carolinenais  ( ( '» mel . ) . 

Common  during  the  winter  months,  particularly  near  the  coast 
Observed  as  late  as  May. 

211.  Falco  albigularis  Daud. 

( -ommon  on  the  Escondido.  This  bird  flies  very  rapidly,  and  i.5  quite 
noisy.  Its  note  slightly  resembles  that  of  the  Sparrow  Hawk  (f. 
Hparverim)^  and  also  that  of  the  Killdeer  {^gialitU  voclfera).  Food 
consists  largely  of  grasshoppers.  One  evening  just  after  sundown  I 
saw  one  of  these  birds  pursue  and  catch  a  large  moth  that  wa.s  flitting 
above  the  tree  toi)s. 

This  Hawk  appears  to  be  confined  to  the  plantations  and  clearings, 
where  it  prefers  a  perch  on  some  prominent  dead  limb,  from  which  it 
makes  frequent  forays. 

On  cloudy  afternoons  or  just  about  dusk  the  birds  often  fly  up  and 
down  over  the  river  until  they  can  hardly  be  distinguished  in  the  grow- 
ing darkness. 

Iris  dark  brown ;  c»ere  and  naked  space  around  eyes  yellow ;  feet  and 
legs  ])ale  orange. 

212.  Falco  aparveiius  IJnn. 

Very  common  in  winter.  First  seen  October  10,  and  one  shot  late  in 
February. 

213.  Mioraatur  guerUla  Cohr. 

One  spe(^imen  shot  on  the  Escondido,  in  a  thiifket  bordering  the 
forest. 
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214.  Herpetotheres  cachinnans  (LiDu.)- 

Common  on  the  Escondido.  The  guttural  laugli  which  usually  pre- 
cedes the  long  call  of  this  species  can  be  heard  only  a  short  distance. 
The  birds  call  most  frequently  about  dusk,  and  keep  it  up  until  alter 
dark.  The  first  individual  I  saw  was  in  a  large  dead  tree  on  the  liio 
Frio,  near  where  I  was  encamped  for  the  night.  It  began  its  monot- 
onous call  about  dark  and  continued  it  for  fully  fifteen  minutes.  It  is 
often  called  ^' Rain  Crow"  by  the  Americans  on  the  Escondido. 

Iri«  burnt  umber. 

215.  Elanoides  forficatus  (Linn.). 

A  small  company  noticed  circling  about  on  the  Escondido  on  May  15. 

216.  Circus  hudsonius  (Linn.). 

Common  during  the  winter  on  the  Escondido.  I  shot  one  October 
2,  in  the  act  of  carrying  off  a  chicken.  In  Nicaragua  it  never  lets  an 
opportunity  pass  to  get  a  chicken,  probably  because  it  fails  to  secure 
enough  food  in  other  ways,  as  the  conditions  are  totally  different  from 
those  prevailing  in  its  hunting  grounds  in  the  United  States.  Small 
mammals  api)ear  to  enter  very  little  into  the  food  of  the  birds  of  prey 
there,  owing  to  the  dense  vegetation  and  the  difficulty  of  securing  them, 
but  lizards,  snakes,  and  insects  are  much  sought  for. 

217.  Accipiter  veloz  (Wils.). 
Found  by  Wickhani  on  the  Escondido;  I  did  not  meet  with  it. 

218.  Unibitinga  anthracina  (Licht.). 

219.  Unibitinga  unibitinga  ridgwayi  (Gurney). 

Not  very  common.  Found  usually  in  pairs.  The  fibove  two  species 
were  observed  on  the  Escondido,  where  Wickhain  secured  specimens. 
Also  noted  at  San  Carlos. 

220.  Iieucoptemis  ghiesbreghti  (DuBub). 

Mr.  G.  E.  Mitchell  got  one  specimen  in  the  forest  on  the  Escondido. 

A  Hawk  that  may  be  Leucopternis  plumheua  Salv.  was  often  noticed 
on  the  Rio  Fri  >.  It  was  usually  found  perched  on  limbs  over  the  water, 
and  was  very  tame,  allowing  the  dory  to  pass  under  it  at  a  distance  of 
less  than  10  feet,  in  some  cases.  One  was  observed  to  catch  a  large 
green  lizard.  .Unfortunately  no  specimens  were  preserved,  and  the 
identification  must  remain  in  doubt. 

221.  Ruporuia  nifioauda  (Sol.  and  Salv.). 

This  is  the  most  abundant  Hawk  on  the  Escondido.  It  is  found  in 
the  plantations  and  cleared  places,  usually  in  x)airs. 

Iris  noted  as  yellow,  and  in  some  specimens  as  light  brown,  the 
latter  probably  immature  birds;  cere  yellow. 
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222.  Buteolatissimus  (WilH.)- 

Rather  coiumou  on  the  Escoudido  daring  the  winter  mouthB.  First 
seen  September  30. 

223.  Buteo  brachyunis  Vioill. 
One  specimen  secured  on  the  Escondido. 

224.  Busarellus  nigricollis  (Lath.). 
Observed  at  Oreytown  on  several  occasions. 

Family  CATHARTIDJE. 
225.  Oypagus  papa  (Linn.). 

Frequently  observed  on  the  Escondido,  and  occasionally  several  were 
seen  in  one  day,  but  thje  birds  habitually  pass  the  time  so  high  in  the 
air  that  they  will  ordinarily  escape  notice.  One  secured  on  the  Rio 
Frio.  It  was  attracted  to  the  clearing  by  a  large  snake  killed  a  few 
days  previous.  As  the  bird  came  sailing  overhead  several  Black  Vul- 
tures out  of  respect  vacated  the  tree  in  which  it  was  about  to  light. 

It  would  be  quite  useless  to  attempt  a  description  of  the  colors  of  the 

naked  skin  of  the  head  and  neck  of  this  bird  without  a  diagram. 

Iris  white. 

226.  Catharlsta  atrata  (Bartr.). 

Very  common.  One  afternoon  while  paddling  up  the  creek  I  heard 
a  remarkable  hissing  noise,  as  of  some  body  going  rapidly  through  the 
air,  and  looking  in  the  direction  of  the  sound,  saw  a  dark  object  shoot 
through  the  air  in  a  downward  direction  and  disappear  behind  some 
trees,  but  the  movement  was  so  swift  that  I  could  not  identify  it,  even 
as  a  bird.  Shortly  afterward  another  object  came  down  with  the  same 
rapidity  and  noise,  but  I  could  not  place  it.  About  a  month  later  I 
was  in  a  cattle  pasture  containing  solitary  dead  trees  here  and  there, 
with  a  few  Black  Vultures  perched  about,  when  I  heard  this  same 
noise  and  saw  a  bird  dive  down  and  make  a  sharp  turn  when  near  the 
tree  tops  to  check  its  speed,  then  sail  up  and  perch  with  the  other  birds 
on  tlie  trees.  This  operation  was  rei)eated  by  several  other  birds,  all  of 
this  species,  which  were  very  high  in  the  air,  and  it  was  no  doubt  the 
means  taken  by  them  to  reach  the  earth  quickly.  The  birds  observed 
on  the  first  occasion  were  also  doubtless  of  this  si)ecie8. 

227.  Cathartes  aura  (Linn.), 
(-ommon,  but  less  abundant  than  the  above. 

Family  COLUMBIDJE. 
228.  Columba  nigrirostris  Scl. 

This  is  the  common  mourning  Pigeon  of  the  region.  Abundant,  par- 
ticularly along  streams,  where  its  favorite  perch  is  in  the  trumpet  tree. 
It  is  confined  mostly  to  the  forest. 

Iris  vinaceous;  bill  black;  feet  pink. 
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229.  Columba  specioea  (imel. 

Two  specimens  secured  on  the  Eseondido.  Mr.  (r.  E.  Mitchell  shot 
a  young  bird  iu  first  phimage  October  26. 

Colors  of  adult:  iris,  brown;  feet,  lavender;  bill,  vermilion. 

230.  Colambamfina  (Teiiim.). 
One  si)ecimen  taken  on  the  Escondido. 

231.  Engyptila  cassini  (Lawr.). 
Several  secured  on  the  Escondido. 

232.  Engyptila  vinaceiventris  Ridgw. 

Specimens  supposed  to  be  this  sx)ecies  were  taken  on  the  Escondido, 
and  others  seen.  My  identification  rests  on  the  description  (Proc.  U. 
S.  N.  M.,  X,  1887,  58;i),  the  type  not  being  available  at  this  time. 

The  bird  occurs  in  clearings.    Iris  light  yellow. 

233.  Peristeracinerea  (Temm.). 

Quite  common  on  the  Escondido,  where  it  appears  to  be  resident  onlj*^ 
part  of  the  year.  First  noted  about  September  20,  when  its  peculiar 
two-syllabled  call  was  frequently  lieard. 

Found  in  bamboos  along  streams,  or  in  solitary  trees  in  tlie  planta- 
tions, usually  in  pairs. 

234.  ColumbigaUma  paaaerina  paUescens  (Baird). 

One  shot  at  San  Carlos. 

'    Family  CRAC^JD^. 

235.  Penelope  criatata  (Linn.). 

Common  in  the  forests  on  the  Escondido,  where  it  is  found  usually 
in  the  loftiest  trees,  as  is  Crax glohicera.  These  birds  are  much  hunted 
by  the  natives,  who  call  them  "  Qualms."  A  hunter  is  guided  almost 
entirely  by  the  low,  prolonged  cry  of  the  birds,  uttered  at  times  while 
feeding,  as  without  this  clew  it  is  almost  impossible  to  find  them. 

Iris  carmine;  naked  shin  of  throat  dull  carmine;  scuttelflB  of  tarsus 
and  feet  coral  red. 

236.  Ortalis  cinereiceps  ((4ray). 

Common.  Known  as  *'Chachalaca"  by  the  Spaniards,  and  often 
called  "Wild  Chicken"  by  the  Americans  on  the  Escondido.  It  is  fre- 
quently seen  on  the  borders  of  banana  plantations  and  in  open  places 
in  the  forest,  usually  in  small  fiocks. 

These  birds  are  heard  most  frequently  about  dusk,  chanting  their 
monotonous  notes,  which  resemble  their  Spanish  name. 
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Oil  one  occasion  I  fired  into  a  tree  over  a  dozen  times  while  a  suiaU 
tiock  of  these  birds  were  feeding  in  it.  They  remained  thronghout  the 
disturbance,  clucking  to  one  another  occasionally,  as  if  uncertain  a8  to 
the  propriety  of  remaining.  At  other  times  I  have  noticed  them  ex- 
hibit undue  haste  in  retreating  from  view,  but  ordinarily  they  are  mod- 
erately tame. 

237.  Craz  globicera  Linn. 

Rather  common.  Observed  on  the  liio  Frio  and  on  the  Esoondido. 
It  is  often  kept  in  captivity.  A  fine  male  on  the  Magnolia  plantation 
was  very  tame,  and  answered  to  the  name  of  "Touie."  One  of  Tooie's 
peculiarities  was  an  abhorence  of  women.  The  moment  a  dress  ap- 
peared on  the  plantation  he  began  to  show  great  distress,  uttering  Im 
low,  plaintive  whistle,  and  running  after  the  object  of  his  wrath,  with 
body  leaning  forward  and  almost  brushing  the  ground,  head  thrown 
back,  and  tail  raised,  giving  him  a  laughable  appearance.  After  pick- 
ing at  the  offending  dres^  and  following  its  wearer  about  for  a  time, 
Touie  would  quiet  down  a  bit,  but  would  continue  to  sulk  and  utter 
his  note  of  complaint  until  the  cause  of  the  trouble  had  departed.  This 
bird  raised  its  crest  when  excited,  or  when  its  curiosity  was  aroused, 
but  on  other  occasions  kept  it  depressed. 

Iris  dark  brown;  cere  Naples  yellow. 

Family  PERDICID^. 
238.  Odontophorus  melanotis  Salv. 

A  flock  of  over  a  dozen  was  observed  in  the  forest  on  the  Escondido. 
When  approached  the  birds  flew  into  the  surrounding  tree«  and  after- 
wards off  into  the  woods,  two  or  three  at  a  tim^..    Two  were  secured. 

239.  Odontophorus  Bpodiostethus  Salv. 

One  specimen.  It  was  one  of  a  pair  found  running  in  a  path  in  the 
woods  on  the  Esccmdido.  Following  is  a  description  of  this  bird,  which 
has  been  compared  with  a  specimen  from  Panama,  belonging  to  the 
American  Museum  of  Natural  History: 

Pileum  and  cervix  sepia,  edged  with  mummy  brown,  some  of  the 
feathers  with  slender  shaft-streaks  of  buff;  a  line  of  feathers  on  sides  of 
head  bordering  superciliary  stripe  tipped  with  fine,  tear-shaped  buff 
spots,  edged  with  blackish,  these  feathers  most  numerous  and  markings 
largest  just  above,  and  i)08terior  to,  black  auricular  marks;  interscapu- 
lar region,  including  sides  of  neck,  dark  gray,  broadly  edged  or  bor- 
dered with  light  chestnut;  this  is  followed  posteriorly  and  on  the  scapu- 
Iju's  by  light  olive-brown,  the  feathers  for  the  most  part  faintly  and 
almost  imperceptibly  vermiculated  with  a  darker  shade,  having  slender 
buff  shaft-streaks,  and  usually  the  inner  web  black,  with  deep  chest- 
nut mottlings.  Back,  rump,  and  upper-tail  coverts  light  olive,  an  occa- 
sional feather  with  a  narrow  black  shaft-streak;  the  feathers  minutely 
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and  indistinctly  barred  with  wavy  lines  and  specks  of  blackish;  tail 
similar,  but  with  a  faint  chestnut  tinge.  Wings  dull  blackish  brown ; 
the  primaries,  except  the  first,  with  faint,  nearly  obsolete  barrings  on 
the  outer  web;  exi)osed  portion  of  secondaries  irregularly  spotted  or 
marked  with  buff;  wing- coverts  light  grayish  olive,  irregularly  and 
finely  mottled  and  spotted  with  buff  and  dull  black,  some  of  the  feathers 
duU  black  on  the  inner  web,  with  brownish  edgings.  Breast  and  jugu- 
lum  dark  gray,  feathers  faintly  tipped  with  burnt-uniber,  just  enough 
to  give  the  gray  color  a  soiled  appearance;  throat  dusky  gra^dsh  white, 
passing  gradually  into  the  gray  of  the  jugulum;  chin,  malar  region, 
aariculars,  lores,  anterior  part  of  forehead,  and  broad  superciliary 
stripe  tawny;  a  dusky  streak  before  eyes;  upper  part  of  auriculats 
brownish  black.  Lower  breast,  sides,  and  encroaching  to  some  extent 
on  abdomen,  buflfy  ochraceous;  rest  of  sides  light  olive-brown;  abdo- 
men creamy  buff,  changing  to  almost  whit-e  posteriorly;  flanks  and 
under  tail  coverts  buff,  rather  conspicuously  but  unevenly  barred  with 
black. 

The  American  Museum  specimen  has  more  tawny  on  the  head,  the 
whole  pileum  being  tinged  with  it;  the  buffy  ochraceous  is  more  exten- 
sive on  the  sides;  the  flanks  and  under  tail-coverts  are  not  nearly  so 
conspicuously  barred,  and  the  back,  rump,  upper  tail-coverts,  and  tail 
are  strongly  tinged  with  brownish  buff. 

The  following  measurements  may  be  useful : 


Number. 

Collection. 

Locality. 

Exposed 
cuhneni 

Wing. 

4.51 
4.47 

Tarsus. 

Tail. 

128406 

U.S.N.M.. 

Aiperican 

Museum. 

Escondido  River,  Nicaragua 

.60 
.60 

1.30 
1.36 

1.88 

45162 

Panama '. T. 

1.83 

The  length  of  wing,  given  in  Mr.  Salvin's  original  description  is  4.20 
inches.  The  American  Museum  specimen,  formerly  in  Mr.  Lawrence's 
collection,  is  labeled  ^^  Odoniophortis  rubigenis  Lawr.,"  but  I  am  not 
aware  that  any  description  was  ever  published.  The  specimen  was  col- 
lected a  year  or  so  after  the  description  of  0.  ttpodiostethus  apx>eared. 

Family  TINAMIDJ3. 

240.  Tinamua  robustus  Scl. 

Bather  common  in  the  forest  on  the  Escondido.  Those  shot  were 
extremely  fat,  and  the  flesh  very  tender,  white,  with  a  greenish  tinge. 
These  birds  are  known  as  "Mountain  Hens,"  and  probably  one  of  the 
species  of  Tinamou  is  the  one  called  "Six  o'clock  Bird,"  which  has  a 
very  melancholy  call  of  three  syllables,  uttered  about  sundown,  and 
also  occasionally  diu'ing  the  day. 

241.  Ciyptiirua  pileatus  (Bocld.). 
Common  in  the  forest  on  the  Escondido.     Iris  light  brown. 
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242.  CryptiiruB,  np.? 

A  bird  of  this  genus,  sbot  on  the  Bscondido,  was  partly  eaten  by  a 
cat  before  I  could  save  it.  The  wings,  back,  and  some  other  i)ortionft 
of  the  plumage  were  preserved,  and  later  compared  with  the  various 
species  in  the  National  Museum  series,  but  agreed  with  none  of  them. 
In  length  of  wing  it  matches  C  houcardi  and  C.  sallm,  and  in  regard 
to  plumage  comes  nearer  the  former,  but  appears  to  be  distinct  from 
both.    Legs  and  feet  orange- vermilion. 

Family  CHARADRIID^. 

243.  iBgiaUtiB  vocifera  (Linn.). 
Common;  first  heard  November  11. 

244.  iEIglaUtis  coUaris  (Vieill.). 
One  shot  February  20  on  the  Rio  Frio. 

Family  SCOLOPxlCID^l 

245.  aallinago  deUcata  (Ord). 

Common  at  San  Carlos  in  February,  and  exce<?dingly  abundant  at 
Magnolia  Plantation  on  the  Escondido,  during  my  stay  there  in  No- 
vember and  December.    First  observed  October  16. 

246.  TotanuB  flavipes  (Gmel.). 
One  seen  on  the  Escondido  October  16. 

'     247.  TotanuB  BolitariuB  (Wils.). 

Rather  common.     First  noticed  September  30. 

248.  Actitia  macularia  (Linn.). 

Common.    Observed  from  July  30  to  May  16. 

249.  Bartramia  longicauda  (Bechst.). 

One  seen  November  26  on  the  Escondido. 

250.  Tringa  minutiUa  Vieill. 

Two  shot  on  the  Rio  Frio  February  20,  and  another  shot  on  the 
Escondido  in  December.  This  latter  had  been  noticed  associating 
with  a  flock  of  Killdeers  some  time  previous  to  its  death. 

Family  RECURVIROSTRIDiB. 
251.  Himantopus  mexicanus  (MUll.). 
A  small  flock  observed  on  the  Rio  Frio  February  20, 

Family  ClCONIIDuE. 

252.  Mycteria  amerlcaua  Linn. 

Noticed  on  the  Rio  Frio,  and  at  Magnolia  Plantation  on  the  E8<*on- 
didt).  Mr.  Bowman,  a  phirne  hunter,  informed  me  that  he  (KH*4i8ionally 
saw  it  on  the  lake,  where  it  was  known  as  "  Beterano." 
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253.  TantaluB  loculator  Linn. 

Gomraon  on  the  Rio  Frio,  and  on  the  Escondido.  On  the  latter  river 
the  birds  were  quite  abundant  in  a  marsh  back  of  Magnolia  Plantation. 

Family  PLATALEID^. 
254.  Ajaja  ajaja  (Linn.). 
A  flock  of  seven  noticed  on  the  Rio  Frio. 

Family  COCHLEARIID^. 
255.  Cochlearia  xeledoni  Ridgw. 

Common  on  the  Rio  Frio,  where  several  colonies  were  noticed.  Two 
specimens  obtained  on  the  Escondido.  The  note  of  this  species  is  a 
squawk,  something  like  that  of  the  Night  Heron,  and  like  the  latter 
bird  this  species  is  nocturnal. 

Eyes  black  and  very  large;  feet  and  legs  pale  green. 

Family  ARDEID.E. 
256.  Ardea  tricolor  mficonia  ((losse). 
Two  sx)eciniens  noted  on  the  Escondido. 

257.  Ardea  candidisBlina  (Tmel. 
Bather  common  on  the  Rio  Frio;  not  often  noticed  on  the  Escondido. 
258.  Ardea  egretta  Qmel. 

Abundant  on  Lake  Nicaragua,  where  it  breeds  in  large  colonies  on 
the  islands.    Common  on  all  the  rivers  and  lagoons. 

The  plume  hunter  is  at  work  on  the  lake,  engaged  in  exterminating 
these  birds.  Two  men  are  established  at  San  Carlos,  and  have  been 
engaged  in  this  business  for  three  or  four  years.  They  sell  their  plumes 
to  a  New  York  dealer.  A  firm  in  Greytown  oft'ers  60  cents  for  each 
binl  of  this  species  bronght  in,  and  this  probably  explains  the  scarcity 
of  the  birds  about  Greytown. 

259.  Ardea  herodias  Linn. 

Common, 

260.  Ardea  virescena  Linn. 

Apparently  a  winter  resident  only,  at  which  season  it  is  very  com- 
mon.   First  noticed  early  in  October. 

261.  Ardea  ccemlea  Linn. 

Abundant.  Barring  A.  egretta^  it  is  the  most  abundant  of  the  Herons. 
Individuals  in  the  white  i)luuiage  largely  predominate. 

262.  Tie;risoma  ezoeUens  Ridgw. 
One  specimen  shot  on  the  Escondido,  and  others  supi)Osed  to  belong 
to  this  species,  heard  on  the  same  river.    Tlie  bird  is  nocturnal,  and 
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has  a  very  dintressiug  iiok%  like,  the  g^roaii  of  Home  one  in  agony.  A 
Tigrinoina  was  common  on  the  Rio  Frio,  but  no  8i)eeimens  were  ob- 
tained. 

263.  Tigxisoma  cabaniai  Heine. 

Ciiven  in  the  li.st  of  birds  <»btaine<l  by  Wickhani  on  the  F^scondido. 

264.  Nycticoraz  nycticoraz  nseviua  (Bodd.). 

Common,  especially  on  the  Kio  Frio. 

Family  ARAMID^.. 

265.  Aramua  giganteua  (Ron»p.). 

Several  noticed  on  the  Rio  Frio. 

Family  RALLIDJi. 

266.  Aramidea  plumbeiooUiB  Zeledon. 

One  pair  observed  on  the  P]s(;ondido.  They  were  in  the  woods  on 
the  bank  of  a  stream,  and  were  cackling  very  nnich  like  a  Guinea  fowl. 
I  shot  one  of  them,  at  which  the  other  set  up  a  loud  scolding.  My  bird 
agrees  with  the  original  specimens  of  A.  plumbeicollis  obtained  at  Jime- 
nez, Costa  Rica,  by  Sr.  Alfaro,  who  informs  me  that  he  has  found  the 
A,  cayennensis  only  on  the  l^acific  side  of  Costa  Rica.  In  looking  over 
the  Aramides  in  the  National  Museum,  I  find  one  si)ecimen  of  cayennensu 
labeled  '*Talamanca"  (Gabb),  but  with  this  exception  all  others  from  the 
east  side  are  plumbeicollifs.  An  immature  bird  from  Honduras  (Segovia 
River)  is  also  referable  to  this  species.  Two  from  David,  Chiriqui,  are 
cayennensis. 

267.  FtQica  americana  (rmt'l. 

Several  seen  <m  the  Escondido. 

268.  Porzana  ciuereicepa  Lawr. 

Abundant  at  all  places  visited.  It  is  especially  numerous  in  the 
tall  grass  that  lines  the  river  banks.  The  bird  is  quite  fearless,  and  is 
easily  called  out  of  hiding  by  imitating  the  squeak  of  a  young  bird,  or 
by  making  any  unusual  noise.  It  breeds  commonly  in  the  plantations 
on  the  Escondido,  where  it  builds  its  nest  in  the  grass,  generally  abont 
a  foot  from  the  ground.  The  nest  is  made  of  dried  grass,  lined  with  ft 
broad-leaved  grass.  It  is  almost  globular  in  shape,  and  has  a  small 
entrance  in  the  side.  It  is  very  difficult  to  find  the  bird  on  the  nest, 
as  it  leaves  on  the  slightest  suspicion  of  danger,  and  skulks  off  through 
the  grass  uttering  a  sharp  "chip." 

The  call  is  a  curious,  harsh,  grating  chatter.  These  birds  were  fre- 
quently caught  in  traps  set  for  small  mammals  along  the  river's  edge. 
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The  eggs  are  from  three  to  five,  short  ovate,  pale  creamy  white, 
spotted,  principally  at  the  large  end  and  sparingly  over  the  rest  of 
the  surface,  with  cinnamon-rufous,  mixed  with  lavender.  Measurements 
of  three  sets  are  jis  follows:  1.11  by  0.85,  1.10  by  0.83,  1.08  by  0.85, 1.07 
by  0.85;  1.12  by  0.81, 1.10  by  0.82,  1.13  by  0.82,  1.07  by  0.83,  1.08  by 
0.81;  1.10  by  0.82,  1.07  by  0.82,  1.10  by  0.83.  :N"est8  were  found  from 
early  in  May  until  late  in  August. 

In  a  series  of  seventeen  adults,  including  the  type  of  the  species  and 
also  that  of  P.  leticogastra  Eidgw.,  I  find  a  wide  range  of  variation, 
especially  in  the  amount  of  white  on  £he  underparts.  In  individuals 
recently  adult,  the  white  extends  from  the  throat  to  the  under  tail- 
coverts,  including  the  tibia.  In  some  specimens  this  is  uninterrupted, 
but  in  most  of  them  there  is  a  narrow  pectoral  baud  of  cinnamon,  \^ith 
faint  white  edges  to  the  feathers  when  the  plumage  is  fresh.  In  these 
young  adults  the  gray  on  the  forehea<l  and  sides  of  head  is  often  en- 
tirely absent,  or  very  dull  and  much  restricted.  The  specimens  before 
me  show  these  variations  in  all  stages.  In  some  of  the  apparently  old 
adults  the  gray  of  the  head  is  very  restricted,  and  in  one  example  its 
place  is  taken  by  umber  brown.  The  black  and  white  bars  of  the 
lower  sides,  flanks,  and  under  tail-coverts  varies  much.  In  some  the 
white  bars  are  very  narrow  and  in  others  quite  broad.  The  black  is 
intense  in  some  individuals  and  dull  in  others.  The  variation  in  size 
is  also  considerable,  as  an  examination  of  the  accompanying  table  of 
measurements  will  show.  The  smallest  specimen  in  the  series  is  a 
female  from  the  Eio  Frio.  This  bird,  in  addition  to  its  small  size,  has 
the  shoulders  and  some  of  the  wing-coverts  very  distinctly  barred  with 
white;  the  feathers  thus  barred  are  much  darker  than  in  ordinary  birds, 
in  fact  almost  black.  A  bird  from  the  Escondido  also  has  these  barred 
shoulders,  and  one  other  shows  a  faint  approach  to  it.  In  the  type  of 
P.  leucogastra  some  of  the  feathers  of  the  under  tail-coverts  are  tinged 
with  light  rufus,  an  approach  to  which  is  noticed  in  other  specimens  of 
the  series.    I  am  unable  to  separate  P.  leticogastra  from  P.  cinereiceps. 


Number. 

Collection. 

Locality. 

67904  1  r'  S  N  Af 

Typo  Coota  Rica  (Gabb.) 

128286 

....do 

(Jrey town.  N icaracna 

126334 

....do 

....do 

....do 

...do 

C.W.R 

....do 

..-.do 

....do 

U.S.N.M  .. 

C.W.R 

Rio  Frio  Co«ta  Rica                        

127050 

KHCondido  River,  Nicanifijiui 

128387 

do •. . 

128388 

do 

4042 

ao                   .              

4049 

<lo 

4084 

i\o    .            

/    4085 

do 

'    128^)90 

do 

4250 

do 

4319 

....do 

U.S.N.M  .. 
C.W.  K 

do                                     

128391 

do    

4321 

do 

128389 

IT  s  V  \f 

d«)                                                     

91302    »...do 

! 

Type  of  P.  lonc<»;;a9tra  llidgw.,  Lo.s  SiUialos, 
>iicaragiisi. 

Proc.  N.  M.  93 34 


Sex. 

Cut  men. 

Wing. 

Tarsus. 

9 

0.63 

2.90 

1.12 

d" 

.70 

2.82 

1.10 

9 

.63 

2.67 

1.02 

rf 

.73 

2.90 

1.26 

H" 

.71 

2.85 

1.21 

./ 

.71 

2.83 

1.17 

0 

.70 

2.80 

1.11 

^ 

.70 

2.87 

1.16 

rT 

.71 

2.95 

1.19 

9 

.66 

2.84 

1.15 

H" 

.65 

2.  75 

1.10 

9 

.64 

2.92. 

1.15 

<< 

.70 

2.95 

1.19 

9 

.65 

1.11 

H" 

.70 

1.15 

rT 

.75 

2.8.3 

1.19 

d 

.70 

2.75 

1.20 
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The  downy  youii^  are  entirely  black  above,  slightly  glossy;  nnder- 
parts  dull  black,  deepest  on  chest  and  sides;  throat  dull  light  gray, 
mixed  with  black  down;  abdomen  and  flanks  dark  smoke  gray,  with  a 
tinge  of  buff  on  the  former;  a  sooty  grayish  streak  along  the  median 
line. 

Immature  birds  are  clove  brown  above,  becoming  dull  black  on  the 
tertials,  rump,  and  tail.  Top  of  head  dull  dark  grayish,  the  feathers 
indistinctly  edged  with  dark  brown;  sides  of  neck,  and  nape,  with 
faint  tinge  of  rufus;  sides  of  head,  neck,  and  breast  smoke  gray,  ob- 
scurely tipped  with  dusky ;  throat,  and  underparts  medially,  dull  white, 
the  latter  more  or  less  tipped  with  dusky;  lower  sides  and  flanks  dark 
grayish,  obscurely  barred  with  dull  white.  Wings  sepia  brown.  In 
birds  sliglitly  older  than  this  there  is  a  buffy  suffusion  on  the  abdomen 
and  under  tail-coverts,  and  isolated  cinnamon  feathers  appear  on  the 
breast. 

Iris  of  the  adult,  carmine ;  feet  and  legs,  olive ;  bill  apple  green  at  base; 
in  immature  birds  the  iris  is  dark  brown;  mandible  plumbeous. 

269.  Porxana  ezilis  vagans  Ridgw. 

One  si)ecimen  taken  on  the  Escondido.  It  was  caught  while  running 
through  the  grass  by  one  of  the  laborers. 

This  specimen  agrees  very  minutely  with  the  type  in  most  i>oints,  but 
has  rather  less  barring  on  the  wing  coverts  and  the  tarsus  is  much 
shorter.    Measurements  are  as  follows: 


Number. 


112255 
127053 


Locality. 


Type :  S«»govia  River,  Hondiirns 

Escuudido  River,  Nicaragua . 


Sex. 


Culmen.   Wing.  iTarBUS 


0.66         2.82  1.05 

.63  j      2.82  .88 

1  I 


'     Eyelids  clay  color;  feet  raw  umber;  iris  carmine,  bill  as  in  the  above 
species. 

Family  JACANID^. 

270.  Jacana  spinoaa  (Liiiu.)> 

Very  common  at  Grey  town,  and  at  Magnolia  plantation  on  the  Es- 
condido. Young  birds  about  a  week  old  were  noticed  April  10.  Birds 
in  immature  plumage  seem  to  predominate  at  all  seasons  of  the  year. 

Family  HELIORNITHID^. 

271.  HeliomiB  itilica  (Bodd.). 

Common  on  the  Rio  Frio,  but  much  less  so  on  the  San  Juan  and  Es 
condido,  no  doubt  on  account  of  the  traffic  on  the  latter  rivers.  The 
birds  are  usually  found  close  to  the  patches  of  tall  grass  that  occur  at 
intervals  along  the  banks  of  the  streams.  They  are  almost  invariably 
in  pairs,  rather  shy,  and  quick  to  seek  shelter  if  approached,     A  favor- 
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ite  hiding  place  is  under  the  fringes  of  bushes  and  trees  which  hang 
over  the  water  in  many  places.  When  disturbed  they  swim  at  once 
for  cover,  to  reach  which  they  are  sometimes  obliged  to  cross  the  river, 
and  will  fly  if  hard  pressed  or  if  the  distance  is  considerable.  After  a 
hiding  place  is  reached  they  fly  into  the  bushes  overhead  or  swim  un- 
easily about  until  forced  to  take  to  another  place.  A  bird  will  often 
sink  below  the  surface  leaving  only  the  head  exposed,  but  as  it  always 
faces  the  object  in  pursuit  its  white  breast  is  readily  seen,  even  under 
water.  When  suddenly  surprised,  as  for  instance  at  a  bend  of  the  river, 
the  bird  dives  quickly  and  is  not  seen  again.  It  also  dives  when  wounded, 
but  only  when  escai^e  by  flight  or  swimming  is  impossible.  My  obser- 
vations are  to  the  effect  that  it  dives  only  as  a  last  resort. 

Family  ANATID^. 

272.  Dendrocygna  autumnaUs  (Liun.)- 

On  an  overflowed  piece  of  land  on  the  Kio  Frio  I  saw  a  flock  of  over 
two  thousand  birds  of  this  species.  Small  flocks  of  a  dozen  are  often 
seen  on  the  Escondido.  Known  as  "Whistling  Duck  "from  its  note. 
It  is  commonly  kept  in  captivity. 

273.  Cairina  moBchata  (Liun.). 

Rather  uncommon  and  extremely  shy.  Frequently  seen  in  the 
domestic  state.    Noted  singly  or  in  pairs. 

274.  Anas  discors  Linn. 

Three  individuals,  one  of  which  was  shot,  observed  swimming  in  the 
Escondido,  December  27. 

275.  Dafila  acuta  (Linn.). 

One  specimen  shot  and  a  few  others  seen  on  the  Escondido  in  De- 
cember. 

Family  PELECANID^E. 

276.  PelecanuB  fuscuB  Linn. 
Common  near  Grcytown  and  Bluefields  on  the  lagoons. 

Family  SULID.E. 
277.  Snla  piscator  (Linn.). 

The  evening  before  we  reached  Greytown,  from  Kingston,  a  pair  of 
Boobys  flew  around  the  ship  as  if  intending  to  spend  the  night  on 
l>oard,  and,  after  considerable  reconnoiteriug,  one  of  the  birds  perched 
on  the  rigging  at  the  bow  of  the  boat,  where  it  was  caught  by  W.  L. 
Richmond. 
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278.  8ula  lettcogaster  (Bodd.). 

Very  abundant  along  the  coast,  nesting  on  tlic  various  keys  which 
tliere  abound.  No  specimens  were  secured,  but  the  identification  is 
supposed  to  be  correct. 

Family  FBEGATID^. 

279.  Fregata  aquila  (Liiin.). 

Very  common  along  the  coast,  and  not  rare  on  Lake  Nicaragua. 
Occasionally  seen  on  the  Escoudido,  at  a  distance  of  50  miles  from  iU 
mouth.    The  birds  breed  abundantly  on  the  keys  off  the  coast. 

FamUy  PHALACROCORACID^. 
280.  PhalacroGoraz  sp.f 

A  Cormorant  was  abundant  on  the  hike,  and  numbers  were  seen  on 
the  Rio  Frio.    Rarely  noted  on  the  Escoudido. 

On  the  lake  I  one  day  saw  over  a  thousand,  fishing.  They  nest  on 
the  islands  of  the  lake,  where,  Mr.  Bowman  told  me,  he  had  found  as 
high  as  five  thousand  in  one  breeding  place.  Such  a  phice  was  visitwl 
by  him  during  my  stay  at  San  Carlos  in  February,  and  he  rei^rtcd 
finding  eggs  and  young  in  all  stages  at  the  breeding  grounds. 

Family  ANHINGIDuE. 
281.  Anhinga  anhinga  (Liim.). 
Abundant  on  the  Rio  Frio,  and  often  seen  on  the  Escondido. 

Family  LARID.^. 

Terns  of  several  species  were  seen  at  Greytown  and  Bluefields,  but 
no  specimens  were  secured. 
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DESCRIPTION    OF    A   NEW    SPECIES    OF    FRUIT    BAT,    PTEROPUS 
ALDABRENSIS,  FROM  ALDABRA  ISLAND. 

Frederick  W.  True, 

Curator  of  the  Department  of  Mammals, 

Among  the  mammals  recently  collected  by  Dr.  W.  L.  Abbott,  in  the 
islands  north  of  Madagascar,  are  two  specimens  of  an  interesting  species 
of  PteropiiSj  apparently  undescribed,  from  Aldabra  Island.  This  species 
is  peculiar  in  having  the  orbits  completely  encircled  by  bone,  and  the 
color  of  the  back  and  hairy  parts  of  the  extremities  light  yellow-gray. 

The  two  specimens  here  described  are  both  males.  One  was  collected 
September  26, 1892,  and  the  other  October  5,  1892. 

Pteropus  aldabrensis,  sp.  no  v. 

Ears  long,  acute,  nearly  naked.  Fur  dense  and  soft;  that  of  the  un- 
der surfaces  and  rum])  wavy.  Fur  of  the  back  about  20mm.  long,  nearly 
straight,  directed  bai^kward  and  api)ressed.  Interfemoral  membrane 
very  narrow  in  the  center  and  concealed  by  the  fur.  The  fur  extends 
on  the  upper  sides  of  the  tibia  nearly  to  the  tarsus,  and  there  are  a  few 
hairs  on  the  tarsus  and  metiitarsus  and  at  the  base  of  the  claws.  On 
the  under  side  the  fur  is  confined  to  the  proximal  half  (or  less)  of  the 
tibia.  Upper  sides  of  humerus  and  proximal  half  of  the  forearm  clothed 
with  appressed  fur;  a  naked  area  on  the  elbow.  On  the  under  side  of 
the  humerus  the  fur  extends  thickly  almost  to  the  elbow.  The  under 
surface  of  the  pnebrachium  is  clothed  nearly  to  the  line  of  the  middle 
of  the  forearm.  On  the  endoi)atagium  a  band  of  hair,  having  the  width 
of  the  praebrachium,  extends  from  the  sides  of  the  body  to  the  elbow, 
and  is  continued  (growing  gradually  narrower)  to  the  carpus.  The  in- 
terfemoral membrane  is  clothed  above  and  below  about  to  a  line  joining 
the  centers  of  the  tibiii^.  The  posterior  margin  of  the  endopatagium  is 
sparsely  clothed  with  hairs. 

Muzzle,  lower  jaw,  and  throat  dusky  brown.  Head  and  cheeks  pale 
yellow.  Nape,  shoulders,  sides  of  neck,  and  breast  bright  ferruginous. 
Abdomen  ocher-yellow,  shading  gradually  into  the  ferruginous  color  of 
the  breast  anteriorly.  Back  and  extremities  gray-buff,  tinged  with  fer- 
ruginous on  the  humerus  and  tibia.  Sides  of  the  body  below  the  wings 
chocolate- brown,  which  color  also  extends  to  the  fur  on  the  under  side 
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of  the  wings  below  the  humerus,  though  the  hairs  have  more  or  less 
yellowish -brown  tips 

The  hairs  of  the  crown  of  the  head  are  very  pale  yellow  at  the  base, 
with  darker  tips.  Those  of  the  ferruginous  collar  ai'e  chocolate-brown 
at  the  base,  except  over  tlie  shoulder-glands,  where  they  are  ferrugi- 
nous throughout.  All  the  hairs  of  the  abdomen  are  grayish-brown  at 
the  bases,  pale  about  the  pubis,  and  darker  anteriorly. 

The  majoritv  of  the  hairs  of  the  back  are  pale  gray  at  the  base,  with 
buff  extremities;  mingled  with  them  are  fewer  dark-brown  hairs. 

Skull. — Muzzle  narrow.  Orbits  completed  behind  by  the  union  ol 
the  post-orbital  process  w4th  the  zygomatic  arch.  Upper  incisors  close 
together,  the  outer  pair  nearly  as  large  as  the  inner  pair.  Lower  in- 
cisors crowded,  the  outer  pair  resting  against  the  canines  and  the  inner 
pair  against  these.  The  inner  pair  have  about  one-half  the  diameterof 
the  outer  pair,  and  are  so  placed  that  one-half  their  mass  is  external  to 
a  line  joining  the  anterior  surfaces  of  the  outer  pair.  First  upper  pre- 
molar deciduous. 

Dimensions  of  the  body. 


MoabureiucDtA. 


20984 

36<t:>3 

Male.* 

Aldabra 

Id. 


Heail  aiul  body 

Kitr.  from  luw'er  margin  of  oritice  to  tip 

ForeaiTu , 

Tbumb  (without  claw) 

Hind  foot  (without  claw) , 

Calcanemn , 


mm. 
180 

24 
119 

38 

37.5 

15.5 


2<»85 

Mxle* 

AkUton 

Id. 


184 

117 
3&5 


*The80incaflnnnncnt«  nre  from  thi*  dry  nkiDA.    Dr.  Abl>ott  ffivm  the  following  dimenxioiiii  for  the 
same  spi*ciuieiin  when  fn'Hh: 


.  Measnreincutn. 


Leuf^th  . 
Kxpanaii. 


20984  20985 


39 


9  Ip.  9\  in- 

'  in.  4<H  in. 


IHme»Hio7i8  of  Ike  skull. 


MonHuremcnta. 


Rfl8icrniiinl  length 

Knd  of  palat4'  to  pont.  base  of  iiicisorii 

JSi-eadth  of  palate  bi^twwn  iiiinT  iiiur^iiiH  of  first  muhin) 

Extremity  of  nasalH  to  anterior  margin  of  orbit 

(Iiratest  diameter  ot  orbit 

Greateat  zygomatic  brciultb 
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NOTICE  OF  THE  CRUSTACEANS  COLLECTED  BY  THE  UNITED 
STATES  SCIENTIFIC  EXPEDITION  TO  THE  WEST  COAST  OF 
AFRICA. 

BY 

James  E.  Benedict. 

Assistant  Curator  of  the  Department  of  Marine  Invertebrates. 

The  crustaceans  eiiiimerated  in  this  paper  were  obtained  by  W:  Har- 
vey Brown  and  his  brother,  Arthur  II.  Brown,  during  the  voyage  of  U. 
S.  S.  Pensacola  on  the  recent  eclipse  expedition  to  St.  Paul  de  Loanda 
on  the  west  coast  of  Africa.  The  ship  sailed  from  New  York  on  the 
IGth  of  October,  1889,  stopping  on  the  way  at  the  Azores  and  the  Cape 
de  Verde  Islands,  also  at  Free  Town  and  Elmina  on  the  Gold  Coast,  ar- 
riving at  its  destination  on  theGth  of  December.  After  the  eclipse  the 
ship  sailed  for  Cape  Town  and  then  homeward,  stopping  at  the  Island 
of  St.  Helena,  Ascension  Island,  and  Barbados.  For  the  sake  of  com- 
pleteness, the  few  things  obtained  at  this  American  locality  are  included 
in  the  list. 

The  collection,  though  not  large,  is  as  extensive  as  could  be  expected 
where  men  were  collecting  in  all  departments  in  the  limited  time 
allowed  in  the  diflFerent  x>orts.  With  the  exception  of  a  variety  of  Calli' 
nectes  tumidus  Ordway,  none  of  the  Brachyura  are  believed  to  be  new. 
However,  the  species  obtained  are  valuable  to  the  Museum  collection, 
in  every  case  adding  a  species  or  a  locality  previously  unrepresented. 

BRACHYURA. 

Family  PERICERIDJE. 

Microphrys  bicomntUB  (LatreiUe). 

Pisa  Ucornula  Latreille,  Ency.  Meth.  Hiat.  Nat.,  x,  p.  141,  1825. 
Pericera  hieorna  Milne  Edwards,  Hist.  Nat.  des  Crust.,  i,  p.  337. 
Milnia  hicornuta  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vii,  p.  180,  1860. 
Microphrys  bicornutus  A.  Milne  Edwards,  Crust,  in  Miss.  8ci.  au  Mcxiquc,  p.  61,  pi. 
XIV,  figs.  2, 3,  and  4, 1873. 

Barbados,  May  8, 1890.    One  specimen. 

Mithraz  sculptus  (Lamarck). 

Maia  sculpta  Lamarck,  Hist,  des  Anim.  sans  Vert.,  v,  p.  242. 

M it hrax  sculptus  Milne  Edwards,  Hist.  Nat.  des  Crust.,  i,  p.  322.     Miers,  Challenger 

Report,  Zool.,  xvii,  p.  87, 1886. 
Mithracnlus  8CHlptu9  Stimpson,  Bull.  Mus.  Comp.  Zool.,  ii,  p.  117,  1870. 

Barbados,  May  8,  1890. 
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Family  CANCEID.E. 

Actaea  rufopunctata  (Milu<*  Edwards). 

Xaniho  ru/opunctatus  Milne  EdwardH,  Hist.  Nat.  des  Cru8t.,  i,  p.  389. 
Avitva  ni/oputirtata  A.  Milne  Edwards,  Nouv.  Arch.  Miis.  Hist.  Nat.  Paris,  i,  p.  268, 
id.  XVIII,  WfT,  1,  la. 

Aseeusiou  Island;  one  youiij^  specimen. 

Leptodins  americanna  (Saiiesure). 

Chlorodiua  americanus  Saussure,  Crust.  Nouv.  Antilles  et  Mexique,  p.  14,  pi.  i,  fig.5. 
Xanthodius  amet'icanus  Slimpsou,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  p.  209,  1860. 
Lepiodiue  americaHits  A.  Milne  Edwards,  Crust,  in  Miss.  Sci.  aa  Mexique,  p.  269, 1871. 

Barbados,  May  8,  1890. 

Leptodins  florldanua  (Gibbes). 

Chlorodiua  floridanus  Gibben,  Proc.  Amer.  Assoc.  Adv.  Sci.,  p.  175, 18.'>0. 
Leptodins  Jioridann8  A.  M\\\\o.  Edward.s,  Crust,   in  Miss.  Sci.  a»i  Mexique,  p.  268,pl. 
XLix,iijx.2,1871. 

Barbados,  May  8,  1890. 

Erlphia  gonagra  (Fabricins). 

Cancer  gonagra  Fabricins,  Suppl.  Ent.  Sj^st.,  p.  337, 1798. 

Eriphia  (jonagra  Milne  Edwards,  Hist.  Nat.  des  Crn.st.,  I,  p.  426,  pi.  xvi,  figs.  16, 17. 

Barbados,  May  8,  1890. 

Family  PORTUNID^. 

Genus  CALLINECTES  Stimpson. 

Although  the  occurrence  of  the  genus  CaUhiecfes  on  the  west  coast 
of  Africa  is  well  known,  the  specimens  obtained  by  the  eclipse  expedi- 
tion are  the  only  ones  in  the  museum  collection  from  that  region.  A. 
MiUie  Edwards,  in  his  Zoologie  dii  Mexique,  describes  CaUinecU^ 
africanns  as  a  new  variety  of  C,  diacanthus  from  the  Cape  de  Verde 
Islands.  In  this  work  he  also  makes  all  of  the  Ordwayan  and  other 
si>ecies  of  the  genus  mere  varieties  of  G.  diacanihus.  Holding  this 
view,  he  naturally  does  not  point  out  the  affinity  of  his  variety  to  any 
of  the  species  generally  recognized  on  this  side  of  the  Atlantic.  In 
January,  1803,  Albert  Ordway,  through  Dr.  Stimpson,  communicated 
to  the  Boston  Society  of  Natural  History  his  well-known  monograph 
of  the  genus  CaUineetes.  \\\  this  paper  Mr.  Ordway  brings  into  line  as 
distinct  species  the  different  forms  long  known  as  Lnpa  Juistata  Say 
and  its  synonyms,  and  but  recently  placed  by  Dr.  Stimpson  in  the 
genus  CaUinecteti  erected  by  him  for  the  species  on  account  of  its  very 
narrow  X-shaped  abdomen.  Mr.  Ordway,  in  defining  the  several 
Bi)ecies,  used  as  one  of  the  principal  characters  the  widely  different 
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forms  of  the  appendages  of  the  male  abdomen.  Seven  of  the  species 
so  defined  are  represented  in  the  museum  collection,  and  unless  inter- 
mediate forms  are  found  the  value  of  this  character  is  surely  si)e(?iilc. 
AVhatever  may  be  the  result  of  an  exhaustive  study  of  a  large  series 
of  specimens  from  the  widely-separated  localities  in  which  this  genus 
is  found,  it  would  seem  that  for  the  present  its  study  would  be  best 
advanced  by  regarding  its  principal  subdivisions  as  distinct  species. 

CalUnectOB  larvatus,  vur.  africanuB?  (A.  Milne  Edwanls). 

Cdllinectes  larvatu 8  Ovd'w&y,  Boston  Jour.  Nat.  Hist.,  vii,  p.  573,  1863. 
Calliuectes diacanthtta  var.  africanus  A.  Milne  Edwards,  Crust,  in  Miss.  Soi.  an  Mexique, 
p.  229. 

A  large  male  was  taken  in  the  Beyah  River,  Elmina,  Ashantee,  Novem- 
ber 27,  and  two  large  males  were  also  obtained  at  St.  Paul  de  Loanda, 
December  11,  1889. 

These  specimens  agree  so  well  with  a  large  series  from  Key  West  that 
they  can  be  separated  only  by  the  color,  the  African  specimens  being 
pnri)le  above  and  the  American  a  horn  color  which  can  not  be  accurately 
described  from  specimens  so  long  in  alcohol.  The  hands  agree  in  color, 
both  having  dark  fingers  set  with  red  teeth. 

A  young  female  without  chelipeds  taken  at  Porto  Grande,  November 
11,  seems  to  belong  to  this  variety. 

CallineotOB  tumiduB  Ordway,  var.  gladiator,  nov. 

Callinectea  tumidua  Ordway,  Boston  Jour.  Nat.  Hist.,  vii,  p.  574,  1863. 

A  small  individual  referable  to  this  species  was  taken  November  27 
in  the  Beyab  River.  Although  not  more  than  one-half  the  size  of  C. 
larvatm  from  the  same  place,  the  intromittent  organs  are  much  longer 
and  are  curved  and  hooked,  as  in  tinnidus.  The  segments  of  the  abdo- 
men are  the  same.  The  last  article  of  the  fifth  pair  of  legs  is  tipped 
with  black,  as  in  tumidus.  The  variety  is  made  on  account  of  the  longer 
lateral  spines  and  the  less  convex  carapace. 

PlatyonychuB  bipuBtulatus  Milne  Edwards. 
Arch.du  Mus.,  x,  p.  413,  and  synonymy. 
Cape  Town,  February,  1890. 

Family  GEOCARCINID^. 
QeocarcinuB  lagOBtoma  Milne  Kdwurds. 

Hist.  Nat.  des  Crust.,  ii,p.  27;  Miers,  Challenger  Report,  Zool.,  j).  218,  pi.  xviii,  fig.  2. 

A  fine  male  was  taken  at  Ascension  Island,  March  21.  Miers  gives 
81  good  figure  of  a  female  from  the  same  locality  and  refers  it  to  this 
speciiis  with  a  question  as  to  its  identity.  The  identity  of  our  speci- 
men depends  on  that  of  Miers. 
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Family  OCYPODID^. 

Ocypoda  cursor  (Linn6). 

Cancer  cursor  Linn^,  Syst.  Nat.,  ed.  xii,  p.  1039. 
Ovypoda  vnrsor  de  Haau^  Fauna  Japon.,  Crust.,  p.  29. 

,   St.  Paul  do  Loanda,  Dexiember  11. 

QelasimuB  tangierl  Eydonx. 
Mag.  de  Zool.,  CI.  vii,  notice  xvii,  pi.  14,  1835. 

Bey  ah  River,  Ashan  tee,  November  27;  St.  Paul  de  Loanda,  Decem- 
ber 11. 

Gelasimns  perlatas  Herklots. 

Additamenta  ad  Fannam,  p.  16, 1851. 

One  male  taken  at  St.  Paul  de  Loanda,  December  11,  agrees  with 
descriptions  and  figures. 

Family  GRAPSID^. 

GrapsuB  macalatns  (Catesby). 

Pa(furu8  macnlaim  Catesby,  Nat.  Hist,  of  the  Carolinas.  ii,  pi.  xxxvi. 
GrapHU9  maculatus  Miluo  Edwards,  Ann.  Sci.  Nat.,  p.  187,  pi.  vi,  ttg.  1,  1853. 

Ascension  Island;  Fayal,  Azores.    A  very  small  specimen  from  the 
Cape  de  Verde  Islands  may  also  belong  to  this  species. 

GoniopsiB  cruentatas  (Lntreille). 

GrapHHS  cruentatus  Latreille,  Hist.  Nat.  de»  Crust,  et  Ins.,  vr,  p.  70. 
(iouiopni^  cnivntatui  de  Hnan,  Fauna  Japonica,  Crust.,  p.  33. 

Ashantee,  November  27. 

PachygrapsuB  marmoratUB  (Fabricins). 

Cancer  marmoralns  Fabricins,  Ent.  Syst.,  ii,  p.  450. 

PachygrapHHH  marmoralHH  Stiinpsou,  Proc.  A<*ad.  Nat.  Soi.  Phila.,  p.  102,  1858. 

Fjiyal,  Azores,  November  2. 

PachygrapsuB  transversus  Gibbes. 

Proc.  AmpF.  Assoc.  Adv.  Sci.,  iii,  p.  182,  1850. 
Porto  (rrande,  Cape  de  Verde  Islands,  November  11. 

Sesarma  africana  Milne  Edwards. 

Hist.  Nat.  des  Crust.,  ii,  p.  73.  1837. 
Beyah  Kiver,  Ashantee. 

PlagUBia  depressa  Say. 

Jour.  Acad.  Nat.  Sci.  Phila.,  i.  p.  100,  1815. 
Beyah  River,  Ashantee,  November  11. 
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ANOMURA. 
Family  HIPPID.E. 
Remipes  acutellatus  (FabririuHf). 
Asrension  Island. 

Family  PORCELLANID^. 
Petrolistliea  magnifica  (Gibbes). 

Porcellana  polita  Gray,  Zool.  Misc.,  p.  14,  1830.     Griffiths,  Vnv.  Crust.,  p.  312,  pi. 

XXV,  fig.  2,  1833. 
Porcellana  magnifica  Gibbes,  Proc.  Aiuer.  Assoc.  Adv.  Sci.,  p.  191, 1850;  Pror.  Elliott 

Soc,  p.  6,  pi.  1,  fig.  3,  November,  1853. 
PeirolistheapolUiis  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vii,  p.  74,  1860. 

Dr.  Stimpson  regarded  this  as  a  synonym  of  P.  j^olitua  of  Gray,  but 
Gray's  description  is  inadequate  and  the  figure  of  Griffiths  does  not 
help  the  identification,  and  unless  the  type  is  extant  it  would  seem  best 
to  retain  Dr.  Gibbes's  name. 

Color  in  alcohol:  Carapace  light  brick-red.  When  the  surfac'.e  is 
magnified  innumerable  punctures  are  brought  to  view,  the  position  of 
each  puncture  marked  by  a  very  small  light  colored  spot  invisible  ex- 
cept under  the  lens.  The  merus  joints  of  the  ambulatory  legs  are  col- 
ored the  same  as  the  carapace,  but  under  the  lens  are  more  conspicu- 
ously and  irregularly  spotted  or  blotched.  The  carpal  joints  are  a  little 
darker.  The  propodal  joints  are  a  deep  red,  darkest  near  the  distal 
end,  which  is  abruptly  light.  The  dactyls  are  light,  each  with  a  deep 
red  ring  in  the  middle.  The  chelii)eds  are  a  deeper  red  than  the  cara- 
pace. The  tips  of  the  fingers  are  crimson  with  the  subtc^rminal  portion 
black. 

Barbados. 

Family  PAGURIDiE. 

CalcinuB  Bulcatus  (Milno.  EtlwardH).  ^ 

Pagurua  8Hlcaius  Milne  Edwards,  Ann.  des  Sci.  Nat.  (2),  vi,  p.  279;  Hist.  Nat.  des 
Crust.,  II,  p.  230,  1837.  See  also  Dr.  Hilgendorf  in  Monatsbericbte  der  K.  1\ 
Akad.  zu  Berlin,  1878. 

Dr.  Ililgendorf  shows  that  Herbst's  description  agrees  better  with 
sulcatm  than  with  the  tibicem  of  the  eastern  seas,  and  refers  a  Oaleinuit 
from  Mozambique  to  the  tibicens  of  Edwards  nee  Ilerbst.  Prof.  Hen- 
derson, in  the  (challenger  Anomura,  p.  61,  quotes  Dr.  Hilgendorf,  but 
refers  a  Calcinus  to  Herbst's  species  tihicenn.  If  the  West  Indian 
species  was  the  one  described  by  Herbst,  that  name  must  eventually 
be  adopted  for  it.  The  eastern  species  would  perhaps  take  the  name 
given  by  Randall,  Pagurm  levimanm  (Jour.  Ac^ad.  Nat.  Sci.  Pbila., 
VTii,  p.  135,  1839). 

Bsirbados. 

CUbanarius,  Hp. 
Fayal,  Azores. 
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MACRURA. 

Family  PALINURID^. 

PanuliniB  guttatUB  (Latreille),  var.,  Bato. 

Palinurus  guttatm  Latreillo,  Adii.  du  Musouin,  in,  ]».  393. 

Panulirus  yutfatuftf  var.  Bate,  Voyage  of  tb«»  Challenger,  Macrura,  i».  78,  pi.  xn. 

One  lari^e  specimeu  of  this  speciea,  agreeing  very  well  with  the 
variety  described  by  Bate,  was  obtained  at  Porto  Grande,  November  12. 

PanuliniB  spinosuB  (?)  Milue  Edwards. 

Hi»t.  Nat.  d«8  Crust.,  ]).  298. 

Two  females  with  eggs,  Porto  Grande,  November  12. 

# 

Family  PAL.EMONID.E. 
Palsemon  jamaicenBiB?  Herbst. 
Milne  Edwards,  Hist.  Nat.  des  (  rust.,  ii,  p.  398,  and  synonymy. 

Ten  specimens  from  the  Quanza  River  at  Gunga.  In  eomi)arison  with 
specimens  from  the  island  of  Old  Providence,  West  Indies,  they  are  a 
little  more  slender,  the  teeth  of  the  inner  margin  of  the  fingers  are 
larger,  and  the  spines  of  the  first  pereiopod  are  coarser.  They  agree 
more  closely  with  much  larger  si)eeiinens  from  Nicaraguar.  It  is  jwssi- 
ble  that  a  large  amount  of  material  from  these  widely  separated  h)cah- 
ties  would  give  sufficient  data  to  divide  the  species  into  varieties.  The 
length  of  the  largest  specimen,  from  the  tip  of  the  rostrum  to  the  end 
of  the  telson,  is  152  millimeters;  length  of  the  left  anterior  pereipod, 
192  millimetcn\s. 

Family  PBN.EIIXE. 

PenaeuB  braailiensis  Lutrcillc. 

Nonv.  Diet.  Hist.  Nat.,  xxv,  p.  ir>(J,  1817.     MicM-s,  Proc.  Zool.  Soc.  London,  pp.  299, 
306,  1878. 

A  number  of  specimens  of  this  species  are  in  the  collection  from 
Elmina,  Ashantee.  Miers  says  that'"  specimens  from  Whydah,  on  the 
west  coast  of  Africa,  agree  in  all  respects  with  authentic  specimens 
from  Biazil."  Our  specimens  range  from  65  to  90  millimeters  in  length. 
They  corre8i)ond  with  Miers's  description,  and  compared  with  specimens 
fnmi  oft'  Trinidad,  West  Indies,  agree  well,  except  that  the  latter  have 
only  nine  teeth  on  the  rostrum,  while  the  former  have  ten.  In  the 
Trinidad  specimens  the  longitudinal  sulci  do  not  extend  quit^  so  near 
to  the  posterior  border  of  the  ccphalothorax  and  do  not  end  in  Uttle 
pits,  as  is  the  case  with  those  from  Elmina. 
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ISOPODA. 
Family  ONISCID.E. 

Porcellio,  sp. 
St.  Helena;  Azores. 

Family  IDOT.EID^. 

Idotea,  sj). 
Cape  Town. 

Family  SPII^EllOMIDiE. 

Sphaeroxna,  tbrcc  species. 
Cape  Town. 

AMPHIPODA, 

Undetermined  genus  and  species. 
Cape  Town. 

PIIYLLOPODA. 

Family  APODID^^. 

Arus,  sp. 
Pond,  St.  Paul  de  Loanda. 
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A    DESCRIPTIVE   CATALOGUE  OF  THE  HARVEST-SPIDERS  (PHAL- 

ANQIID^)  OF  OHIO. 

BY 

Clarence  M.  Weed,  D.  Sc, 

Professor  of  Zoology  in  the  Neiv  Ilampshin  College, 
(With  Plates  LVii-LXix.) 

The  present  pai)er  i»  based  upon  a  study  of  a  large  collection  of 
harvest-spiders  from  all  parts  of  Ohio,  gotten  together  during  the 
writer's  connection  with  the  Ohio  Agricultural  Experiment  Station 
from  1888  to  1891.  Most  of  the  specimens  were  taken,  by  myself  or  my 
assistants,  in  Franklin  County,  in  the  central  part  of  the  State,  but 
good  series  were  also  obtained  from  Butler,  Cuyahoga,  Fairfield,  Ful- 
ton, and  Warren  counties,  so  that  all  the  regions  of  the  State  are  fairly 
well  represented. 

The  Phalangiid  fauna  as  a  whole  is  quite  similar  to  that  of  Illinois, 
which  I  catalogued  in  1887.*  It  is  very  much  richer  in  species  than 
either  New  Hampshire  on  the  north  (six  species)  or  Mississippi  on  th(*> 
south  (three  species),  both  of  which  I  have  recently  treated  of.t  The 
family  seems  to  reach  its  maximum  development  in  the  latitude  of 
central  and  southern  Ohio. 

The  figures  accomi)anying  were  drawn  by  Miss  Freda  Detmers,  under 
m3'  direction.  Most  of  them  have  been  used  in  previous  papers,  but 
some  api)ear  here  for  the  first  time.    The  localities  are  given  by  counties. 

Family  PHALANGIID^. 

Subfamily  Phalangiin-^. 

Members  of  this  subfamily  are  Arachnids  having  the  body  composed 
of  a  single  piece,  and  long,  slender  legs.  The  teguments  are  not  coria 
ceous,  though  often  quite  solid.  The  segments  arc  only  indicated  by 
striae,  which  are  often  obsolete.  There  are  five  ventral  abdominal  seg- 
ments; a  single  anal  piece,  and  two  distinct  lateral  pores  on  the  upper 
margin  of  the  cephalothorax.  The  maxillary  lobe  of  the  palpus  has 
two  tubercles,  and  the  epistoma  is  in  the  form  of  an  elongated  trian- 
gular plate. 


*Biill.  in.  St.  Ljib.  N;vt.  Hi.st.,  iii,  97. 

tTrauH.  Am.  Eiit.  Soc,  xix,  2()1;  Psych«',  vi,  425. 

Proceodiiiga  National  Muaeuni,  Vol.  XVI,  No.  »50. 
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The  three  geiieni  found  in  Ohio  may  be  distinguished  as  follows: 

I. — FirHt  joint  of  mandibles  with  a  tooth  on  ventral  surface  near  base, 
A. — Maxillary  lobes  of  second  pair  of  legs  with  a  large  ba^e,  impressed,  straight 
and  elougat'Od,  not  attenuate,  but  rather  a  little  enlarged  from  the  base  to 

the  apex  and  very  obtuse;  claw  of  palpus  denticulate Liobunum. 

B.— Maxillary  lobes  of  second  pair  of  legs  forming  elongated  triangles,  quite  large 
at  the  base,  then  gradually  retracted,  not  impressed,  with  anterior  border 

straight ;  claw  of  paljius  not  denticulate Mitopw. 

II. — First  joint  of  mandibles  without  tooth Phalangium. 

Liobunum  C.  Koch,  1839. 

Anterior  and  lateral  borders  of  the  cephalothorax  smooth.  Ej^e  emi- 
nence rather  small ;  smooth,  or  provided  with  small,  slightly  distinct 
tubercles;  widely  separated  from  the  cephalic  border.  Lateral  pores 
small,  oval,  and  marginal.  Anal  piece  large,  transverse-oval  or  semi 
circuhir,  much  wider  than  long,  and  much  wider  than  the  reflected 
borders  of  the  eighth  segment.  Mandibles  short,  similar  in  the  two 
sexes;  first  joint  furnished  at  the  base  below  with  an  acute  tooth. 
Palpi  simple;  femur,  patella,  and  tibia  without  any  process  and  without 
projecting  angles;  maxillary  lobe  provided  at  the  base  with  two  strong 
conical  teeth.  Maxillary  lobe  of  the  second  pair  of  legs  very  long, 
nearly  straight  from  the  base,  not  attenuated,  directed  mesad  nearly 
iiorizontally,  and  united  on  the  ventro-meson  to  the  lobe  from  the  op|K)- 
site  side  without  forming  a  sensible  angle;  the  two  together  lightly 
jirched  on  the  cephalic  border,  and  forming  an  even  curve.  Sternal 
piece  large,  slightly  contracted  between  the  fourth  pair  of  coxae,  gradu- 
ally enlarging  and  obtusely  truncate  cephalad.  Legs  very  long  and 
slender;  tibia  of  the  second  pair  with  a  few  false  articulations.  Palpal 
claw  denticulate. 

The  species  of  Liobunum  found  in  Ohio,  with  the  exception  of  L. 
hicolor,  may  be  distinguished  by  the  following  artificial  key,  which 
applies  especially  to  the  males.  I  have  not  seen  mature  specimens  of 
this  sex  of  7y.  hicolor^  and  so  have  not  included  it: 

1 .  Femur  of  front  leg  shorter  than  body 3 

2.  Femur  of  front  leg  longer  than  body 5 

3.  Dorsum  grayish- brown,  spotted macnlwnm 

4.  Dorsum  reddish-brown,  not  spotted fjrnndt 

5.  Femnr  of  palpus  with  a  distinct  spur  on  its  outer  ventro-lateral  angle calcar 

6.  Femur  of  palpus  without  a  spur 7 

7.  A  distinct  black  lougi tudiiuil  central  marking  on  dorsum 9 

8.  No  distinct  black  central  marking 11 

9.  Second  legs  70-100'"'"  in  leugth ;  southern viiMum 

10.  Second  legs  45-70'"'"  in  length ;  northern vittaium  dorsatum 

11.  Body  and  legs  cinnamon  or  yellowish-brown rentrieosum 

12.  Body  brown,  legs  black IS 

13.  Palpi  black nigropalpi 

14.  Palpi  brown 16 

15.  Second  legs  with  a  white  ring  at  distal  end  of  tibia longipea 

16.  Second  legs  black  throughout 17 

17.  Eye-eminence  with  two  rows  of  many  tubercJes ;  body  small poWum 

18    Eye-eminence  with  few  tubercles ;  body  of  medium  size nigripfi 

Digitized  by  VjOOQIC 


""Tgwy']  PROCEEDINGS   OF   THE   NATIONAL   MUSEUM.  545 

Liobunum  vittatum  (Say)  Weed. 


(Plate  Lvii,  Figs.  1,2;  Plate  lviii.) 


Phalangium  rUtaium  Say,  Jonr.  Phila.  Acad.,  ii,  65;  Wood,  Coiiim.  Essex  Inst.,  vi, 

2();  Underwood,  Can.  Eut.,  xvii,  168. 
JJohanum  vittatum  Weed,  Am.  Nat.,  xxi,  935;  xxvi,  999;  Bull.  III.  St.  Lab.  Nat. 

Hist.,  Ill,  85, 101 ;  Psyche,  vi,  426. 

Male. — Body  7"""  long ;  4'"'"  wide.  Palpi  7"'"'  long.  Legs ;  first,  44""" ; 
second,  89""";  third,  45""";  fourth,  64""™. 

Dorsum  reddish-brown,  with  a  dark  central  marking,  commencing 
at  eye  eminence  and  extending  backward  to  tlie  ultimate  or  penulti- 
mate abdominal  segment.  Contracting  slightly  near  the  anterior 
margin  of  abdomen,  then  gradually  expanding  until  about  the  begin- 
ning of  the  iKJSterior  third  of  tlie  abdomen,  where  it  again  slightly 
contracts.  Ventrura  slightly  paler  than  dorsum,  both  finely  granulate. 
Eye  eminence  a  little  wider  than  high,  black  above,  canaliculate,  with 
small  black  tubercles  over  the  eyes.  Mandibles  light  yellowish-brown, 
tips  of  claws  black;  second  joint  with  short  sparse  hairs.  Palpi  long, 
reddish-brown;  tarsal  joints  i)aler.  Femur  and  patella  arched;  with 
two  rows  of  rather-blunt,  dark  tubercles  on  the  outer  ventrolateral 
surface;  femur  also  having  a  few  small  subobsolete  ones  on  its  dorsal 
surface.  Tibia  with  a  similar  row  on  its  outer  ventrolateral  surface, 
a  Aort  row  on  the  distal  portion  of  its  inner  ventrolateral  surface,  and 
a  short  row  on  the  proximal  portion  of  its  ventral  surface.  Tarsus 
pubescent,  with  a  row  of  short,  blunt,  black  tubercles  on  its  inner 
ventrolateral  surface,  extending  from  the  base  to  near  the  apex.  Legs 
black;  coxa?  reddish -brown,  minutely  tuberculate;  trochanters  with 
minute  scattered  tubercles;  femora  and  patelUe  with  rows  of  small 
spines;  tibine  with  very  short  hairs.  Shaft  of  genital  organ  slender, 
subcylindrical,  not  broadened  distally,  but  bent  at  an  obtuse  angle 
and  terminating  in  a  very  acute  point. 

Female. — Body  8-9"""  long ;  5-0'""'  wide.  Palpi  5"""'  long.  Legs :  first, 
42'"'";  second,  90""";  third,  43""";  fourth,  6 1™"*. 

Besides  its  rounder  body  and  much  more  robust  appearance,  it  dif- 
fers from  the  male  as  follows :  Dorsum  of  a  much  darker  shade  of  brown 
with  less  of  the  reddish  tint,  and  the  ventrum  paler.  Second  joint  of 
mandibles  with  fewer  hairs.  Palpi  shorter,  more  slender,  with  the  rows 
of  tubercles  on  the  tibia  subobsolete,  and  that  on  the  tarsus  entirely 
wanting.  Legs  generally  light-brpwn  with  black  annulations  at  the 
articulations.    Ovipositor  whitish,  with  no  dark  color  in  apical  rings. 

Ohio:  Lawrence,  August,  18vS8;  July,  September,  1889;  Warren,  sum- 
mer of  1889. 

This  abundant  species  is  commonly  found  in  the  extreme  southern 
counties  of  the  State.  It  runs  into  the  form  described  by  Say  as 
Phalangium  dorsatum,  now  known  as  Liohunum  vittatum  dorsatum^  and 

*Amer.  Naturalist,  xxvi,  1004,  in  an  article  discussing  at  some  length  the  geo- 
graphical variations  of  this  species. 

Proc.  N.M.  93 35  Prir^alp 
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it  i«  difficult  to  draw  the  line  between  them.  I  have  suggested*  that 
it  would  be  well  to  refer  to  dorsatum  the  forms  from  those  localities  in 
which  the  average  length  of  the  second  pair  of  legs  of  the  males  is  less 
than  70  or  possibly  IT)"*"',  According  to  this  division  most  of  the  forms 
from  the  central  and  northern  portions  of  the  State  would  belong  to 
dornatum, 

Liobunum  vittatum  dorsatum  (Say)  Weed. 

(Plate  LVii,  Fig.  3.) 

rhalangium  danatum  Say,  Jour.  Pbil.  Acad.,  ii,  p.  66,  Ooiupl.  writ.,  ii,  p.  13. 

Wood,  Comm.  Essex  Inst.,  vi,  p.  18. 
Liobunum  dorsatum,  (Say).     Weed,  Anier.  Nat.,  xxi,  p.  935.     BuH.   HI.  State  Lab. 

Nat.  Hist.,  Ill,  p.  83. 
Liobunum  vittatum  dornatum  (Say).  Weed,  Amer.  Nat.,  xxvi,  p.  786. 

This  form  diftcrs  fi'oni  L.  vittatum  only  in  its  smiiUer  body  and  shorter 
legs.  The  average  length  of  legs  of  seventeen  specimens,  taken  at 
Columbus,  was  as  follows:  Frst,  35'"'";  second,  GO.S*""';  third,  35""'; 
fourth,  50.2""".  A  very  short-legged  specimen  of  this  form,  from  Dakota, 
is  shown  in  Fig.  3,  Plat^?  lvi. 

This  is  perhaps  the  most  abundant  representative  of  the  family  in 
the  central  and  northern  part  of  the  State.  *'This  species  evidently 
passes  the  winter  in  the  egg  state,  as  It  has  never  been  taken  during 
the  winter  or  early  spring  months.  The  eggs  of  the  nortliern  form  ap- 
Iiarently  do  not  hatch  very  early,  probably  not  until  May,  and  the 
young  grow  slowly.  Occasionally  I  have  found  a  fully  develoi)ed  one 
during  the  latter  part  of  June,  but  generally  they  do  not  become  ma- 
ture until  July.  My  collections  show  two  half-grown  specimens  t-aken 
at  Columbus,  Ohio,  July  30,  1888,  and  another  collected  in  the  same 
locality  July  10,  1888,  which  is  not  fully  developed. 

"When  very  young  these  harvest-men  seem  to  prefer  the  shelter  of 
the  grasses,  low  herbage,  and  rubbish  piles,  but  as  they  grow  larger  they 
are  to  be  found  in  a  great  variety  of  situations.  In  the  prairie  regions 
of  central  Illinois,  where  nearly  all  of  the  country  is  occupied  by  corn 
fields  and  osage  orange  hedges,  the  young  are  very  common  on  the  corn 
plants,  where,  as  I  have  elsewhere  surmised,  they  probably  live  upon 
the  numerous  small  insects  drowned  in  the  moisture  contained  in  the 
bases  of  the  unfolding  leaves,  as  well  as  on  the  corn  plant  lice  {Aphis 
maidin).  The  full-grown  individuals  are  to  be  found  nearly  every- 
where, on  bushes  and  trees  in  the  woods,  in  meadows  and  pastures^ 
along  fences,  and  in  sheds  and  outhouses.  They  occur  abundantly 
from  July  to  October. 

"The  only  opi)ortunity  I  have  had  of  studying  the  long-legged 
southern  form  in  the  field  was  in  southern  Illinois  during  the  autumn 
of  1880.  Along  the  rocky  ledges  running  across  the  State  and  through 
Union  County,  these  harvest-spiders  were  exceedingly  abundant,  oir- 
curring  everywhere  on  the  rocks  and  ground.  They  were  so  numerous 
that  as  one  walked  in  the  open  groves  on  the  farm  of  Mr.  Parker  Estfk 
they  would  run  along  in  droves.  ^.^^^^^^  ,^  GoOglc 
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"This  species,  like  others  of  its  family,  has  the  power  of  exuding 
from  about  the  coxa?  a  liquid  with  a  peculiarly  disagreeable  odor. 
This  doubtless  serves  as  a  protection  from  birds  and  other  enemies."* 

LiobunuQi  nigropalpi  (Wood)  Weed. 

(Plate  Lix.) 

Pkalangium  nigropalpi  Wood,  Comm.  Essex  Iiistitute,  vi,  22-23,  39. 
Pkalangium  nigropalpi  Wood.     Underwood,  Can.  Ent.,  xvii,  168. 
Liobttiium  nigropalpi  (Wood).     Weed,  Ainer.  Nat.,  xxiv,  918;  Trans.  Am.  Ent.  Soc., 
XIX,  187. 

Male.— Body  6-7"""  long,  4"""  wide;  palpi  5"""  long.  Legs:  first, 
40-51""";  second,  75-92'"'" ;  third,  39-48™"^ ;  fourth,  60-70'""'. 

Body  elongate,  narrowed  posteriorly.  Dorsum  reddish  brown^  of  a 
nearly  uniform  tint,  with  a  faint  central  marking,  and  scattered  yel- 
lowish spots;  minutely  tuberculate.  Eye  eminence  black,  slightly 
canaliculate,  with  a  row  of  rather  small,  black,  distant  tubercles  on 
each  carina.  Mandibles  ligbt  yellowish  brown,  tips  of  claws  black ; 
second  joint  with  sparse  hairs.  Palpi  well  developed ;  black,  except 
tarsus,  which  is  brownish  ;  a  row  of  tubercles  on  outer  ventro- lateral 
surface  of  femur  ;  femur,  patella,  and  tibia  each  somewhat  arched;  a 
few  tubercles  on  lateral  surface  of  i)roximal  portion  of  patella,  and  a 
row  of  flattened  black  tubercles  on  the  inner  ventrolateral  surface  of 
tarsus ;  ventral  surfiice  of  tibia  clothed  with  stiff  black  hairs.  Ventral 
surface,  including  coxse,  of  nearly  the  same  color  as  the  dorsum,  but  a 
little  lighter;  coxai  tipped  with  white.  Legs  very  long  and  slender; 
trochanters  dark  brown,  more  or  less  blackish ;  rest  of  legs  blackish. 
Genital  organ  flattened,  bent  with  a  double  bow-like  curve,  contracted 
at  its  distal  extremity,  and  ending  in  a  short  iicute  point. 

Female. — Body  7.5'"'"  long,  4.5'"'"  wide ;  palpi  5'"™  long.  Legs:  first, 
37"";  second,  70"'"";  third,  38'^'"';  fourth,  51""". 

Differs  from  male  as  follows:  Body  larger,  rounder  ;  central  marking 
more  distinct ;  hiner  distal  lateral  angle  of  patella  more  conical ;  row 
of  tubercles  on  tarsus  of  patella  obsolete  ;  legs  brown  rather  than 
black. 

Fairfield  County,  September  20,  1890.  This  is  a  rare  species  for 
Ohio.  The  only  time  I  have  taken  it  in  the  State  was  at  Sugar  Grove 
on  top  of  a  wooded  hill,  where  I  saw  several  specimens  running  about 
on  the  iallen  leaves. 

Liobunum  nigripes  Weed. 

(Plate  LX.) 

Liobunum  verrncosum  (Wood).     Weed,  Amer.  Nat.,  xxi,  935;  BiiU.  111.  State  Lab. 

Nat.  Hist.,  Ill,  88-89,  102;  Amer.  Nat.,  XXIV,  918. 
Liobunum  nigripes  Weed,  Trans.  Am.  Ent.  Soc,  xix,  190. 

Male. — Body  6.5'""' long;  4"""' wide;  palpi  4.5"""  long.  Legs:  first, 
27'""';  second,  oO'""";  third,  28"'";  fourth,  30""". 


*  Weed,  Amer.  Naturalist,  xxvi,  1004. 
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Dorsum  minutely  tuberculate,  almost  appearing  finely  granulate, 
ferruginous  brown,  somewhat  darker  in  front,  with  a  faint  indication 
of  a  dark  central  marking  in  some  specimens,  and  indistinct  trans- 
verse rows  of  yellowish  dots.  Eye  eminence  developed,  slightly  longer 
than  high,  blac^k  above,  very  slightly  canaliculate,  with  two  rows  of 
small,  black  tubercles,  frequently  subobsolete.  Mandibles  light  brown, 
tips  of  claws  black ;  second  article  with  sparse,  dark  hairs.  Palpi 
slender,  grayish  or  brownish  in  some  specimens,  with  more  or  less 
black  on  basal  joints ;  femur  with  short,  scattered  hairs ;  ventral  sur- 
face beset  with  well -developed  black  tubercles ;  patella  curved,  with 
short  hairs  and  small  black  tubercles ;  tibia  and  tarsus  thickly  beset 
with  short  hairs,  without  tubentles,  excei)t  a  subobsolete  row  on  the 
inner  ventrolateral  surface  of  tarsus.  Vcntrum  grayish  brown,  ce[)ha- 
lic  i)ortion  tuberculate.  Legs,  including  trochanters,  black  ;  trochan- 
ters tuberculate ;  femora,  patelhe,  and  tibia?  with  rows  of  small  spines. 
Shaft  of  genital  organ  straight,  except  at  tip,  broad,  Hat ;  about  two- 
thirds  of  the  way  from  the  base  to  the  apex  expanding  into  an  alate 
portion,  which  continues  for  about  one-fifth  the  entire  length  of  the 
shaft,  then  suddenly  contracting  into  a  rather  robust,  curved,  cana- 
liculate end, and  terminating  in  an  acute  point ;  with  two  curved  spinous 
hairs  just  behind  the  base  of  the  jointed  tip. 

Female. — Body  9'""' long ;  4"""  wide;  palpi  4.5™"' long.  Legs:  first, 
28""";  second,  48™'";  third,  !i6"'"';  fourth,  40""". 

Besides  its  larger  size  the  female  differs  from  the  male  in  the  much 
darker  color  of  the  dorsnm,  which  varies  from  dark  ferruginous  brown 
to  almost  black ;  in  color  of  veutrum,  which  is  grayish  rather  than  brown ; 
and  in  having  the  legs,  except  trochanters,  brown  rather  than  black. 

Specimens  of  this  species  have  been  collected  in  Clermont  County, 
August,  1890;  Franklin,  July  7-10,1890;  Warren,  June  28,  July  23, 1S9D. 

The  sexes  of  this  species  are  quite  unlike.  In  first  going  over  my 
collections  I  separated  the  males  in  one  series  and  the  females  in 
another,  thinking  them  different  species,  but  on  finding  that  the  speci 
mens  of  one  of  the  supposed  kinds  were  all  males  and  the  others  all 
females,  and  that  in  nearly  every  instance  the  two  forms  had  been  taken 
at  the  same  time  and  place,  I  had  little  hesitancy  in  considering  them 
the  same. 

During  July,  1890,  this  form  was  very  common  in  central  Ohio.  But 
it  does  not  appear  to  be  so  in  other  places,  as  I  have  no  specimens  firom 
any  other  state  except  Illinois. 

Liobunum  politum  Weed. 

(Plate  LXi.) 

Liobttiium politmn,  Weed,  BuU.  111.  St.  Labr.  Nat.  Hist.,  in,  p.  89;  Amer.  Nat.,  xxv, 
p.  295;  Trans.  Am.  Eiit.  Soc,  xix,  p.  266. 

Male.— Body  5""'  long;  2.8  ■"  wide;  palpi  3.5"""  long.  Legs:  first, 
25""";  second,  51""' ;  third,  26"'";  fourth,  36"'". 
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Dorsiini  sniootb,  finely  granulate;  clear  reddish  brown,  with  no 
markings,  except  occasionally  a  faint  indication  (shown  by  a  slightly 
darker  shade)  of  the  usual  central  dark  marking.  Eye  eminence  rather 
prominent,  slightly  constricted  at  base,  bhK*k  above,  canaliculate,  with 
a  regular  curved  series  of  small,  acute,  black  spines  over  each  eye. 
Mandibles  whitish,  ti^is  of  claws  black.  Palpi  slender,  light  brown, 
with  femur  and  patella  dusky ;  finely  pubescent,  with  a  subobsolete 
row  of  minute  dark  tubercles  on  the  inner  ventrolateral  surface  of 
femur,  and  another  row  on  the  inner  ventrolateral  surface  of  tarsus; 
joints  slightly  arched.  Ventrum  with  coxa?,  including  the  membranous 
distal  lateral  tips,  and  generally  the  trochanters,  vermilion  red.  Legs 
with  proximal  portions  light-brown;  distally  dark  brown  or  blackish. 
Shaft  of  genital  organ  nearly  straight,  slender,  flattened,  canaliculate; 
distal  portion  very  slightly  expanded,  then  slightly  contracted,  and 
again  expanded  into  a  half  spoon -shaped  portion,  an'd  terminating  in  a 
small  acute  point. 

Female. — Differs  from  the  male  in  having  a  larger,  rounder  body, 
and  in  the  color  of  the  dorsum,  which  is  brown,  with  a  rather  distinct, 
darker  central  marking,  and  numerous  whitish  spots  arranged  more  or 
less  transversely.  In  some  specimens  the  central  marking  is  subobso- 
lete.   Apical  rings  of  ovipositor  white. 

Specimens  of  this  handsome  and  abundant  species  have  been  taken 
in  the  following  counties  of  Ohio,  on  the  dates  given:  Champaign, 
August  18,  1890;  Clermont,  August,  1890;  Delaware,  September  18, 
1890;  Franklin,  July  9,  1889;  July  7,  8,  9,  10,  27,  31;  August  0,  Sep- 
tember 2,  5, 0,  9,  1890;  Lawrence,  September  5,  0,  1890;  Madison,  July 
19,1890;  Scioto,  Septembr  3,  1890;  Warren,  Julyo,  August  14, 16, 1890. 

'*  This  harvest  spider  is  an  out-door  species,  occurring  abundantly  in 
fields  and  woods,  although  seldom  found  about  barns  and  outhouses. 
During  the  past  summer  (1890)  I  have  taken  great  numbers  in  Frank- 
lin County,  Ohio,  in  the  grass  along  the  banks  of  a  small  creek, 
and  among  the  driftwood  left  by  the  overflowing  of  the  Olentangy 
Kiver.  The  species  becomes  fully  developed  early  in  July,  and  the 
males  and  females  are  about  equally  abundant.  Both  sexes  when  dis- 
turbed emit  from  the  coxal  region  a  liquid  having  a  peculiarly  sharp, 
l)ungent  odor. 

"I  placed  a  number  of  these  harvest  spiders  in  a  large  glass  viva- 
rium July  10,  1890.  Two  days  afterward  a  pair  were  observed  mating. 
They  were  standing  on  one  of  tlie  vertical  sides  of  the  vivarium,  facing 
each  other.  The  male  kept  waving  his  second  pair  of  legs  in  the  air; 
his  body  w^as  somewhat  more  elevatexl  than  that  of  his  mate,  being  in- 
clined downward  and  forward,  while  that  of  the  latter  was  inclined  up- 
ward in  front.  Similar  observations  were  subsequently  made  on  nmny 
other  individuals.  When  alarmed  both  sexes  have  a  habit  of  standing 
on  six  legs,  rapidly  vibrating  the  body  and  moving  the  second  legs  in 
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a  partial  traiiHverse  circle  in  the  air.    In  confinement  tliey  eagerly  de- 
vour plant  lice."* 

In  New  England  I  have  tiiken  this  species  oftenest  while  sweeping 
the  insect  net  over  grae  j  lands. 

Liobunum  longipes  Weed. 

(Plate  LXii,  Fig.  1.) 

Liobunum  nigropalpi  (Wood).   Weed,  Am.  Nat.  xxi,  935,  Bull.  111.  St.  Lab.  Nat  Hist.,  nL 
Liobunum  longipes  Weed,  Am.  Nat.,  xxiv,  918;  Trans.  Am.  Ent.  Soc,  xix,  265. 

Male.— Body  4"""  long,  3™'"  wide.  Palpi  4"""  long.  Legs:  first, 41- 
49""";  second,  82-99'"^;  third,  43-50""";  fourth,  59-67"™. 

Dorsum  minutely  tuberculate,  reddish  brown,  with  a  slightly  darker, 
Rubobsolete,  central  marking,  sometimes  simply  represented  by  obscure, 
bro>vn  blotches.  Eye  eminence  at  least  as  broad  as  high,  bla(*k  above, 
canaliculate,  with  rows  of  small,  black  tubercles  on  the  carinas.  Mandi- 
bles lightyellowishbrown,  tips  of  claws  black;  second  joint  with  sparse 
hairs.  Palpi  slender,  light  brown,  distal  portion  of  femur  and  almost 
all  of  patella, usually  a  little  darker,  sometimes  almost  black;  femur, 
patella,  and  tibia  with  small  scattered  tubercles  and  short  hairs;  tarsus 
pubescent,  with  a  row  of  small,  black  tubercles  on  its  inner  ventro- 
lateral surface.  Ventrum,  including  coxfe,  paler  than  dorsum,  of  a 
nearly  uniform,  light  brown  tint;  coxte  tuberculate,  tips  white;  tro- 
chanters black.  Legs  very  long,  slender,  black  or  brownish  black; 
generally  though  not  always  with  apical  tenth  of  tibiie  of  second  pair 
white;  shaft  of  genit^il  organ  flattened,  contracted  near  its  distal  ex- 
tremity and  bent  upward,  terminating  in  an  acute  i)oint. 

Female. — Body  G"""  long;  4"""  wide.  Palpi  4"""  long.  Legs:  first 
39°"";  second,  72""";  third,  40""";  fourth,  51""". 

Besides  its  larger  body  and  shorter  legs  it  differs  from  the  male  in 
having  the  dorsum  slightly  smoother,  with  more  or  less  dark  markings, 
and  the  central  marking  more  distinct. 

Ohio:  Clermont,  August,  1890;  Fairfield,  September,  October,  1890; 
Franklin,  August  6, 1890. 

The  females  of  this  form  are  rare.  I  have  a  single  specimen  taken  in 
Fairfield  County  during  October  which  may  be  a  fully  developed  female 
of  this  species :  it«  body  is  large  and  swollen  by  eggs.  Its  legs  are 
dark  brown  with  white  annulations  at  all  the  Joints,  including  those  of 
tarsi,  and  a  transverse  white  blotch  on  dorsum  of  abdomen.  If  this  is 
the  female  longipes  the  forms  with  plain  brown  legs  must  be  immatare 
conditions  of  it. 

Liobunum  ventricoaum  (Wood)  Weed. 
(Plate  LXiu.) 

Phalangium  rentricosnm  Wood,  ('omm.  Essex  Inst.,  vi.  32,  33, 39,  fig.  7. 

Phalangium  rentricosum  Wood.     Packard's  Guide  to  the  Study  of  Insects,  p. 657,  iig- 

633.  * 

Phalangium  ventricoaum  Wood.     Underwood,  Can.  Ent.  xvii,  169. 


*  Weed.  Amer.  Nat.,  XX  v.  296. 
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Liobuntim  ( t)  v€ntric4>sum  (Wood).    Weed,  Amer.  Nat.j'xxi,  935. 
Liobunum  (!)  ventriconum  (Wood).  Weed,  Bull.  111.  State  Lab.  Nat.  Hist.,  in,  101. 
LiobunuM  ventricosum  (Wood).     Weed,  Amer.  Nat.,  xxiv,  918:  Trans.  Am.  Ent.  Soc, 
XIX,  188. 

Male.— Body  7°""  long;  5'""'  wide;  palpi  G™"'  long.  Legs:  tirst  35"""; 
second,  CS'""";  third,  S^""";  fonrth,  53""'. 

Body  elongate;  abdomen  conical  or  pear-sliaped.  Dorsum,  legs  in- 
clnding  trochanters,  and  palpi  varying  from  dark  cinnamon-brown  to 
ferrngiuous  brown,  most  commonly  cinnamon  rufous.  V'eiitrum  light 
grayish  brown.  Dorsum  closely  granulate  with  an  indistinct  darker 
marking,  and  numerous  small  grayish  spots  arranged  in  irregular 
transverse  series.  Bye  eminence  black,  except  at  base;  rounded,  not 
caniculate,  smooth,  or  with  a  few  small,  acute  tubercles.  Palpi  rather 
slender,  with  none  of  the  angles  i)rolonged;  femur  with  a  very  few  small 
spinous  tubercles  and  hairs;  patella  strongly,  and  femur  and  tibia 
slightly  arched;  coxre  minutely  tuberculate,  tipped  with  white;  tro- 
chanters and  legs  cinnamon  rufous;  tarsi  dusky.  Legs  long  and  moder- 
ately robust.  Genital  organ  of  male  "flat,  nearly  straight,  slender  at 
the  basal  portion,  gradually  widening  and  distally  rather  quickly  ex- 
panded into  a  broad  alate  portion,  and  then  abniptly  contracted  into 
a  moderately  robust,  slightly  curved  point,  which  is  placed  at  an  angle 
to  the  rest  of  the  shaft;  at  the  base  of  the  point  a  marked  notch  in  the 
end  of  the  shaft. 

Female. — Body  lO.S'"*"  long;  ^^.S*""'  wide;  palpi  5'""  long.  liCgs:  first, 
32-™.  second  62""";  third,  32""-;  fourth,  45""=. 

Differs  from  the  male  in  the  very 
unich  larger  size  of  its  body.  The 
alxlomen  in  most  specimens  is  greatly 
swollen,  especially  below. 

Ohio:  Franklin  County,  June  13, 
1889;  July  8,  1890;  September  25-30, 
1888;  Warren  County,  August  7, 1890. 

The  immature  form  of  this  species 
wa8  described  by  Wood  as  Phalun- 
gium/ormosum^  and  was  later  referred 
by  myself  to  the  genus  Forbesium. 
The  young  occur  rather  commonly 
during  autumn,  winter,  and  spring, 
under  boards  and  logs,  being  very 
much  more  abundant  than  I  have 
ever  found  the  adults.  They  become 
mature  early  in  June. 

This  immature  form  as  found  in  spring  shortly  before  maturity  is 
represented  in  iig.  1,  and  is  described  as  follows: 

Dorsniii  remarkably  smooth,  mottled  with  gray  and  blackish  brown;  a  wide,  dark 
brown  or  black  central  marking  commences  on  the  cephalic  margin  and  rnns  to  the 
middle  of  the  fifth  abdominal  segment,  where  it  abrnplly  tcrminaten;  it  is  expanded 
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on  the  cephalothorax,  contracted  on  the  fii*8t  abtlominal  segment,  and  then  again 
expanded.  The  entire  ab<lomen  caudad  of  the  middle  of  the  fifth  segment  uwially 
much  lighter  than  the  part  rejihalad.  There  is  a  peculiar  oblique  sinus  caudad  of 
each  lateral  pore.  Eye  eminence  brownish,  i>erf«.'ctly  smooth,  not  at  all  canaliculate, 
almost  hemispherical.  Mandibles  whitish,  with  the  usual  black  tips  to  the  claws; 
second  article  with  sparse  blackish  hairs  on  dorsal  surface.  Palpi  rather  slender, 
mottled,  distally  whitish;  furnished  with  short  blackish  hairs.  Patella  with  it6 
inner  distal  lateral  angle  prolonge^l  into  a  short  apophysis,  and  having  a  rather  thin 
brush  of  hairs  on  its  inner  lateral  surface.  Tarsal  claw  denticulate.  Ventrum,  in- 
cluding coxa*,  grayish  brown,  cephalic  portion  with  short  dark  haii-s.  Trochanter* 
brownish  black.  Legs  light  brown,  ringed  with  dark  brown;  furnished  with  very 
minute  bladkish  spines. 

Liobunum  bicolor  (Wood)  Weed. 

(Plates  JAiv  and  Lxv.) 

Phalangium  hicolor  Wood,  ('onini.  Essex  Institute,  vi,  28.  39. 
Phalangium  hicolor  Underwood,  Can.  Ent.,  xvii,  168. 
Liobunum  (f)  bicolor  Weed,  Anier.  Nat.,  xxi,  935. 
LiobuHuni  (f)  bicolor  Weed,  Bull.  111.  St.  Lab.  Nat.  Hist.,  in,  103. 
Liobunum  ehgann  Weed,  Bull.  111.  vSt.  Lab.  Nat.  Hist.,  in,  89,  102. 
AatrobunuH  (f)  bicolor  Weed.  Amer.  Nat,,  xxxiv,  918. 
Liobunum  elcgann  Weed,  Amer.  Nat.,  xxxiv,  p.  918. 

Female.— Body  4™'"  long,  2.5"""  broad.  Legs:  first,  24"^";  second, 
48""";  third,  24""";  fourth,  37""". 

Dorsum  blackish,  with  a  faiut  iiidicatiou  of  a  lighter  central  marking; 
a  large  triangular  reticulated  patch  on  the  cephalothorax,  the  jwsterior 
portion  including  the  eye  eminence;  behind  this  is  a  smooth  grayish 
black  space  which  is  interrupted  by  a  transverse  reticulat43d  band 
parallel  with  the  front  of  the  posterior  coxjc ;  a  large  quadrangular 
reticulated  brown  patch  on  the  central  portion  of  the  abdominaJ  dor- 
sum, behind  which  are  two  other  transverse  reticulated  bauds.  Thew 
are  also  on  the  dorsum  of  the  abdomen  more  or  less  distinct  transverse 
rows  of  whitish  tubercles  with  black  tips.  Segmentation  between 
cephalothorax  and  abdomen  and  between  segments  of  latter  obsolete. 
Eye  eminence  prominent,  dark  brown,  canalicnilate,  with  a  row  of  well- 
developed  acute  brown  tubercles  on  each  carina.  Mandibles  light 
yellowish  brown,  with  very  little  black  on  claws;  tooth  on  lower  sur- 
face of  first  joint  distinct;  both  joints  smooth,  with  only  a  few  indistinct 
whitish  hairs.  l*alpi  light  brown,  with  femur  and  tibia  more  or  less 
dusky;  all  joints  except  tarsi  with  numerous  small  simiose  tubercles. 
Ventral  surface,  including  coxjc,  whitish  brown;  a  transverse  row  of 
minute  tubercles  on  eacrh  abdominal  segment.  Coxa?  closely  tubercu- 
late.  Trochanters^  grayish.  Legs  light  brown,  very  slender,  long; 
proximal  joints  with  rows  of  acute  conical  tubercles. 

In  Dr.  Wood's  description  the  patches  mentioned  above  are  spoken 
of  as  consisting  of  ^' close,  small  black  tubercles,^' but  under  a  high 
power  they  are  seen  to  have  a  rc^ticulate  suiface. 

Ohio:  Franklin,  October  2,  1889;  October  13,1690;  Henry,  August 
18,  1890  (immature). 
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An  examination  of  more  than  fifty  specimens  of  a  harvest  spider  in 
various  stages  of  development,  taken  along  the  banks  of  the  MauintK> 
Eiver,  in  Henry  County,  August  18, 1890,  leads  to  the  conclusion  that 
the  form  from  Illinois  described  some  years  ago  as  Liobunum  elegana  is 
an  immature  stage  of  the  male  of  the  present  species.  1  have  never 
found  any  adult  males.  The  forms  described  as  elegam  are  illustrated 
in  Plate  lxv  and  their  description  is  as  follows: 

Male.— Body,  3.2"'"  long,  2.1'""'  wide.  Palpi,  2.1"""  long.  Legs: 
first,  19"" ;  second,  38"*"^;  third,  20""";  tburth,  29"'™. 

Dorsum  blackish  at  the  margins,  especially  on  the  abdomen,  and 
light  brownish  in  the  middle,  with  a  faint  indication  of  a  central  mark- 
ing. Finely  granulate,  with  numerous  very  small  black  tubercles 
scattered  in  patches  over  the  surface  and  a  transverse  row  of  large 
whitish  tubercles  on  each  abdominal  segment.  Eye  eminence  promi- 
nent, light  brown,  darker  above;  canaliculate,  with  two  rows  of  well 
developed  tubercles  having  whitish  bases  and  black  tips.  Mandibles 
whitish,  tips  of  claws  black.  Palpi  slender,  light  brown.  Femur,  pa- 
tella, and  tibia,  with  distant  short  spinose  tubercles.  Tarsus  with 
whitish  hairs.  Ventrum  whitish  brown,  with  a  transverse  row  of  tu- 
bercles on  each  abdominal  segment,  and  the  pectus  and  coxae,  closely 
tttberculate.  Legs  very  slender,  proximal  portions  light  brown,  dis- 
tally  darker.    Femora  furnished  with  minute  blackish  spines. 

Liobunum  calcar  (Wood)  Weed. 

Phalangium  ca/car  Wood,  Comm.  Essex  Institute,  vi,  26-27,39. 

PhalungiuM  calcar  Wood.     Underwood,  Can.  Ent.,  xvii,  168. 

Liobunum  ( f )  calcar  (Wood).    Weed,  Amer.  Nat.,  xxi,  935. 

Liobunum  ( t)  calcar  (Wood).    Weed,  BiUl.  111.  St.  Lab.  Nat.  Hist.,  v.  iii,  90-91, 102-103. 

Liobunum  ( f )  calcar  (Wood).    Weed,  Amer.  Nat.,  xxiv,  918. 

Male. — Body  7.5'""'  long;  4.5"""  wide;  palpi — """long.  Legs:  first, 
SI*"™;  second,  oe"""';  third,  33""";  fourth,  40""". 

Dorsum  reddish-brown;  minutely  tuberculate;  some  specimens  hav- 
ing a  faint  indication  of  a  central  marking  and  scattered  light-colored 
spots.  Eye  eminence  well  developed;  of  nearly  equal  height,  length, 
and  breadth;  blackish  above;  slightly  canaliculate,  with  a  row  of 
small,  acute  tubercles  on  each  carina.  Mandibles  yellowish  brown, 
with  obscure  markings  of  a  darker  color,  especially  on  the  inner  dorso- 
lateral surface  of  the  second  joint,  where  they  are  sometimes  arranged 
in  the  form  of  a  series  of  irregular  parallelograms;  dorsal  surface  of 
second  joint  si)arsely  clothed  with  stiff  hairs;  tijw  of  claws  black. 
Pal])i  long,  very  robust,  dark  reddish-brown,  lighter  distally.  Femur 
enlarging  from  base  to  ai)ex,  with  a  very  robust  spur-like  i)rocess  on 
its  outer,  ventrolateral  surface  near  the  distal  extremity,  the  anterior 
edge  of  the  spur  being  i)rovided  with  a  row  of  short  black  tubercles; 
a  few  similar  tubercles  on  the  proximal  portion  of  the  inner  ventn^- 
lateral  surfai'c;  sparsely  provided  with  spinose  hairs.    Patella  short, 
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thick,  so  united  with  the  femur  as  to  form  an  arch,  with  sparse  hain* 
and  a  few  scattered  tubercles  on  its  dorsal  and  outer-lateral  surfaces; 
tibia  arched,  densely  clothed  with  long,  black  hairs;  a  patch  of  short, 
black  tubercles  on  the  proximal  portion  of  its  ventral  surface,  and  a 
short  row  of  similar  tubercles  on  the  apical  portion  of  its  inner,  ventro- 
lateral surface;  tarsus  clothed  with  long,  black  hairs,  with  a  row  of 
short,  black  tubercles  on  its  inner  ventrolateral  surface,  tenninating 
in  a  short,  denticulate  claw.  Ventrum  light  reddish-brown.  Coxie 
reddish,  with  a  few  short  hairs;  two  front  pairs  with  a  row  of  snbob- 
solete  tubercles  on  the  anterior  border.  Trochanters  light  brown, 
darker  above;  remaining  joints  of  legs  reddish-brown  with  darker 
annuli;  femora,  patella,  and  tibia  having  rows  of  short  spines.  Shaft 
of  genital  organ  very  robust,  flattened,  distally  curved  and  suddenly 
contracted,  and  terminating  in  a  short,  acute  point. 

Described  from  several  Illinois  specimens.  This  is  a  rare  form  of 
which  the  female  is  yet  unknown.  The  species  does  not  strictly  be- 
long to  Liobunum  on  account  of  the  process  on  the  femur  of  the  palpus, 
but  as  this  may  be  mer'^ly  a  sexual  peculiarity  not  posse^ssed  by  the 
female,  I  leave  it  in  that  genus  for  the  present.  1  have  a  single  si)eci- 
men  collected  on  Catawba  Island  by  Mr.  J.  S.  Hine. 

Liobanum  maculosum  (Wood)  Weed. 

(Plate  Lxvi.) 

Phalangium  nMctiloaum  Wood,  Comra.  Essox  Iiist.,  vi,  31-32,  40. 
rhalangium  macnhftum  Wood.,    Underwood,  Can.  Ent.,  xvii,  168. 
Phalangium  (t)  maculosumV^ oo(\.    Weed,  Bull.  III.  State  Lab.  Nat.  HiRt.,  ill,  104. 
Liobunum  maculovum.  (Wood).    Weed,  Amer.  Nat.  xxiv,  918;  Traus.  Am.  Ent.  Soc., 
XIX,  191. 

Male. — Body  8"'"'  long:;  4.5"""  wide;  palpi  5.5"""  long.  Legs:  Arst, 
lO"'"';  second,  33""";  third,  21""';  fourth,  26"'™. 

Female. — Body  11"'"'  long;  e*""'  wide;  palpi  5"""  long.  Legs:  first, 
10""';  second,  32"'";  third,  20"'™;  fourth,  27"'"'. 

Body  large;  dorsum  granulate,  cinnamon-brown,  with  an  indistinct 
darker,  vase-shaped  central  marking,  beginning  at  the  eye  eminence, 
contracting  slightly  on  the  first  abdominal  segment,  and  then  slightly 
expanding  and  running  with  nearly  parallel  sides  to  the  posterior 
extremity;  a  great  many  small  yellow  spots  on  the  abdominal  segments 
arranged  in  irregular  tnansverse  series  (in  the  male  under  examination 
there  is  on  the  front  margin  of  the  middle  of  the  first  abdominal  s^- 
ment,  and  between  that  and  the  eye  eminence  on  the  cephalothorax, 
transver.-^e  masses  of  minute  golden  dots);  in  front  of  eye  eminence  is 
a  whitish  V-shaped  mark.  Eye  eminence  well  developed;  black,  ex- 
cept a  whitish  spot  at  the  base  both  in  front  and  behind;  contractinir 
from  base  upward;  scarcely  canaliculate;  with  two  subobsolete  rows 
of  blackish  tubercles.  On  the  front  margin  of  the  cephalothorax, 
directly  in  fi'ont  of  the  eye  eminence,  is  a  patch  of  three  rows  of  small 
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black  tubercles,  sometimes  subobsolete;  other  similar,  but  smaller 
tubercles  are  scattered  near  the  rest  of  the  margin  of  the  cephalo- 
tliorax.  Mandibles  brownish  white,  with  tips  of  claws  deep  black. 
Ventral  surface  of  palpi  very  light  brown,  almost  white;  dorsal  surface 
brown,  femur  and  patella  darker  than  the  rest;  inner  distal  angle  of 
femur  and  pjitella  slightly  prolonged  in  female,  scarcely  so  in  male: 
femur,  patella,  and  tibia  furnished  with  rows  of  spinous  tubercles, 
which  on  tarsus  are  represented  by  similar,  but  more  numerous  rows 
of  stiff  spines.  Ventral  surface  very  light  brown,  almost  whitish; 
coxje  tuberculate,  same  color  as  rest  of  ventrum.  Trochanters  black, 
rest  of  legs  cinnamon-brown,  darker  at  articulations;  proximal  joints 
having  numerous  spinose  tubercles.  •  Genital  organ  of  male  '*  robust, 
somewhat  flattened,  distally  alate,  bent  through  its  entire  length  with 
a  double,  bow-like  curve;  at  its  distal  extremity  blunt,  not  bent,  with 
a  sharp,  slender,  straight,  projecting  point." 

Warren  County;  Lawrence  County,  July,  1889.  A  rare  form,  bear- 
ing a  close  general  resemblance  to  L.  grande.  It  is  possible  that  it  is 
an  immature  form  of  grands. 

Liobunam  grande  (Say)  Wee<l. 

(Plate  Lxvii.) 

Phalangium  grandia  Say,  Jour.  Phil.  Acad.  Nat.  Sci.,  ii,  67;  Compl.  Writings,  ii,  14. 

Phalangium  grande  Say.     Wood,  Conim.  Essex.  Inst.,  vi,  34,  40. 

Phalangium  grande  Say.     Underwood,  Can.  Ent.,  xxiv,  168. 

Phalangium  (f)  grande  Say.     Weed,  BuU.  111.  State  Lab.  Nat.  Hist.,  in,  105. 

A8trobunu8  (f)  grande  (Say).    Weed,  Amer.  Nat.,  xxiv,  917. 

Liohunum  grande  (Say).    Weed,  Trans.  Am.  Ent,  Soc,  XiX,  192. 

Male. — Body  O'"""  long;  5"^"  wide;  palpi  C'"'"  long.  Legs:  first,  21™'"; 
second,  36"'";  third,  23""";  fourth,  32'""'. 

Dorsum  minutely  tuberculate,  with  numerous  larger,  black,  si)inose 
tubercles  scattered  thickly  over  the  surface,  being  especially  numerous 
on  the  cephalothorax  and  anterior  portion  of  abdomen  and  occurring 
in  a  dense  quadrangular  patch  just  in  front  of  eye  eminence.  Dorsum 
varying  from  ferruginous-brown  to  almost  black,  with  numerous  small, 
yellowish,  not  very  distinct  spots  on  the  abdomeii,  arranged  in  irregu 
lar  transverse  series,  sometimes  subobsolete,  having  a  dark-brown 
central  vase-shaped  marking  beginning  at  the  sides  of  the  eye  emi- 
nence, where  it  is  quite  broad,  and  contracting  until  it  reaches  the 
middle  of  the  first  abdominal  scutum,  then  gradually  ex])anding  to  the 
middle  of  the  abdomen,  then  again  gradually  (contracting  toward  pos- 
terior extremity;  this  band  sometimes  obsolete,  or  nearly  so.  Eye 
eminence  black,  prominent,  rounded,  somewhat  canaliculate,  each 
carina  usually  having  a  row  of  five  or  six  well  developed,  acute,  black, 
conical  tubercles.  Segmentation  of  cephalothorax  with  abdomen  not 
very  distinct,  and  of  anterior  abdominal  segments  n(sirly  obsolete. 
Talpi  dull  yellowish-brown,  often  mottled  with  black,  especially  on 
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pat<^]1a  and  tip  of  femur;  rather  long,  slender,  with  the  inner  distal 
angle  of  patella  sometimes  slightly  prolonged;  joints  slightly  arehwl, 
es]>eeially  ])atella;  femur,  patelU^  especially  on  dorsal  surface,  and 
tibia,  furnished  with  numerous  black,  spinose  tubercles  and  hairs; 
tsirsus  furnished  with  hairs,  and  with  a  row  of  tubercles  on  its  inner 
ventrolateral  surface.  Mandibles  light  yellowish  brown,  tips  of  claws 
black;  second  joint  furnished  with  numerous  stiff,  blackish  haii^ 
Ventrum  light  brown  or  grayish;  sides  of  pectus  and  coxte  tubercu 
late;  trochanters  black,  tubercuiate;  remaining  portions  of  legs  dark 
brown,  except  the  joints  and  tarsi,  which  are  blackish.  Genital  organ 
similar  to  that  of  L.  maculoaum. 

Fi':rMALE. — Body  12"""  long;  0.5"'"  wide:  palpi  6"""  long.  Legs:  first, 
20'"™;  second,  35'""';  third,  21*";  fourth,  28""". 

Differs  from  the  male  in  its  larger  body,  especially  the  abdomen,  and 
in  having  fewer  tubercles  on  the  dorsum  and  palpi. 

Ohio:  Franklin  County,  August  4,  1890;  Fulton  County,  August, 
1890;  Lawrence  ('ounty,  July,  1889,  September  5,  1890;  Warren 
County,  July  5,  18,  August,  1890. 

Liobunum  grande  (Say)  var.  aimUe  Weed. 
Liohnnum  similis  Weed,  Amcr.  Nat.  xxiv,  918;  Trans.  Am.  Kiit.  Soc.  xix,  193. 

Male. — This  variety  is  at  once  distinguished  by  the  deep  blac^k 
color  of  the  palpi  and  mandibles.  It  does  not  differ  in  other  respects 
from  nornnd  grande. 

Ohio:  Cuyahoga  County,  August,  1889;  Butler  County, September, 
1890.  1  have  not  yet  seen  any  females  having  the  markings  of  this 
variety. 

Mitopus  Tliorell,  1876. 

First  joint  of  mandibles  with  a  strong  tooth  on  ventral  surface  ne^r 
base.  Maxillary  lobes  of  the  second  pair  of  legs  in  the  form  of  ehmgated 
triangles,  large  at  base,  anterior  border  straight  Claw  of  pali)us  not 
denticulate.  The  body  teguments  are  soft  or  subcoriaceous,  and  the 
anterior  border  of  the  cephalothorax  in  our  species  is  provided  at  the 
middle  with  three  small  geminated  points.  The  dorsal  surface  is  pro- 
vided usually  with  small  teeth,  which,  on  the  abdomen,  are  arranged  in 
transverse  series.  The  eye  eminence  is  of  medium  size,  about  as  wide 
as  long,  lightly  canaliculate,  and  provided  with  tw^o  series  of  low 
tubercles. 

But  two  American  si)e(*ies  have  been  described,  both  of  which  are 
found  in  Ohio.    They  may  be  distinguished  thus* 

Legs  mottled  gray,  not  i)inlx  isli piciHS. 

Legs  with  a  distinct  pinkish  tinge..: ohioenriM. 
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MitopuB  pictUB  (Wood)  Weed. 

(Plate  LXii,  Fig.  2.) 

Phnlangiuni  pirfum  Wood,  Coinm.  Essex  Inst.,  vr,  30-31. 
OVujolophus picius  (Wood).     Weed,  Anier.  Nat.,  xxi,  35. 
Oligolophns pictus  (Wood).     Woed,  Hull.  111.  St.  Lab.  N.  H.,  111,95-97. 
Miiopus pictus  (Wood).     Weed,  Amer.  Nat.,  xxvi,  528. 

Male. — Body  5"""  long,  .S.2'"'"  wide;  palpi,  4.1  "•"•  long.  Legs:  first, 
11""";  second,  27""";  third,  13'"";  fourth,  20 •"•". 

Dorsum  minutely  scabrous,  mottled  ash-gray,  much  lighter  in  some 
specimens  than  others.  Dark  central  marking  generally  very  distinct, 
commencing  at  the  anterior  border  of  the  cephalothorax,  the  dorsal  sur- 
face ol  which  it  almost  covers,  and  suddenly  contracting  at  its  posterior 
margin,  so  that  it  starts  on  the  abdomen  as  a  narroV  line,  slightly 
wider  than  the  eye  eminence,  then  gradually  expanding  until  it  reaches 
the  end  of  the  anterior  third  of  the  abdomen,  where  it  suddenly  contracts, 
its  borders  irregularly  curving  toward  the  dorso-meson,  then  expand- 
ing again,  though  not  becoming  as  wide  as  before,  and  finally  gradually 
contracting  and  running  as  a  stripe  to  the  last  segment,  or,  as  in  some 
specimens,  simply  terminating  at  the  anterior  margin  of  the  penulti- 
mate segment.  Anterior  margin  of  cephalothorax  nearly  straight, 
lateral  angles  slightly  produced,  each  having  a  black  spine  on  an  ele- 
vated base;  three  large  brownish  black,  tooth-like  processes  just  back 
of  the  middle  of  the  margin,  each  terminating  with  a  minute  spine,  the 
middle  process  being  slightly  in  front  of  the  others.  Back  of  these,  but 
in  front  ot  the  eye  eminence,  there  is  a  curved  series  of  minute  spines 
on  whitish  elevated  bases,  and  back  of  the  eye  eminence,  on  the  cephal- 
othorax, there  are  two  similar  nearly  transverse  series.  There  is  also 
a  similar  transverse  series  on  each  segment  of  the  abdomen  most  easily 
seen  on  the  black  central  marking.  Eye  eminence  large,  brownish, 
canaliculate;  e^ich  carina  ha\ing  four  thick,  brownish  tubercles,  each 
of  which  terminates  in  a  black  spine.  Mandibles  light  brown,  tips  of 
claws  black;  dorsal  surface  of  second  joint  and  of  apical  portion  of 
first  joint  furnished  with  short  black  hairs;  second  joint  with  a  blunt 
tubercle  on  its  inner  dorsolateral  surface,  just  above  the  base  of  the 
finger  forming  part  of  the  claw,  and  the  apical  portion  of  its  outer 
lateral  surface  (behind  the  insertion  of  the  thumb)  prolonged  into  a 
tubercular  ])rocess.  Thumb  with  a  prominent  dorsal  tubercle  near  its 
base.  Palpi  mottled;  the  outer  ventrolateral  ])ortion  of  the  femur 
with  an  irregular  row  of  long,  slender,  white  tubercles,  terminating 
with  black  spines;  inner  ventrolateral  surface  with  a  series  of  long, 
black,  carved,  spincms  hairs;  inner  lateral  surface  with  similar  shorter 
hairs  more  numerous,  forming  a  brush  on  the  slightly  produced  inner 
distal  angle;  dorsal  and  <mter  lateral  surfaces  with  short  spinous  hairs; 
patella  nearly  as  long  as  fibia,  its  inner  distal  angle  produced  and  fur- 
nished with  a  brush  of  black  hairs  with  rectirved  tips;  shorter  hairs  in 
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distant  rows  on  its  dorsal  and  lateral  surfaces;  tibia  with  its  inner 
lateral  distal  angle  slightly  swollen,  not  projecting  forward  as  does  tbat 
of  the  patella,  but  furnished  with  a  similar  brush  of  hairs;  outer  ventro- 
lateral surfa4!e  with  a  subobsolete  row  of  white  tubercles,  tipped  with 
spinous  hair8;  dorsal  and  outer  lateral  surface  furnished  with  sparse 
short  hairs;  tarsus  thickly  covered  with  long,  black,  reeorved  hairs, 
usually  with  a  row  of  subobsolete,  short,  black  tubercles  on  its  inner 
ventrolateral  surfac-e,  and  terminating  in  a  moderately  robust  simple 
claw.  Ventrum  light  grayish  brown,  hispid.  Legs  short,  robust; 
coxje  light  gray,  covered  with  spinous  hairs  on  elevated  baRes;  ti-o- 
chanters  light  brown  or  grayish,  tuberculate;  remaining  joints  mottled 
with  blax'.kish  brown  and  gray;  all  except  tarsi  with  longitudinal  rows 
of  small  black  spines,  and  acute  tubercles  on  their  dorso-distal  borders; 
tibiie  angular;  tarsi  hairy.  Sheath  of  genital  organ  enlarged  distally, 
truncate;  shaft  moderately  robust,  distally  canaliculate,  then  expanded 
into  a  spoon-shaped  poition,  and  terminating  in  a  short,  black,  acute, 
articulated  piece. 

Female. — Body  larger  and  more  robust;  besides  which  it  also  differs 
from  the  male  in  having  no  tubercles  on  the  mandibles.  Apical  joints 
of  ovipositor  grayish. 

Ohio:  Franklin  ('ounty,  Fulton  County,  August,  1890;  Fairfield 
County,  September  20,  1890. 

MitopuB  ohloensiB  Weed. 
(Plate  Lxvm.) 
OUgolopKus  ohioensis.     Weed,  Amer.  Nat.,  xxiv,  1103. 

Female. — Body,  (>"""  long,  3.5"""  wide.  Legs :  first,  8*""' ;  second,  20"" ; 
third,  15'""';  fourth,  10""". 

Dorsum  of  a  peculiar  glossy  gray,  central  marking  indistinct,  shown 
mostly  by  stripes  at  outer  margin ;  beginning  at  anterior  lateral  angles 
of  ^ephalothorax  two  faint  blackish  stripes  run  obliquely  back  and 
toward  the  middle  of  the  anterior  border  of  the  abdomen  (forming  a 
truncate  V)  and  then  run  nearly  parallel  to  eaeh  other  two-thirds  of 
the  way  to  the  posterior  extremity,  although  they  are  nearly  obsolete 
on  the  anterior  third  of  the  abdomen.  Dorsum  of  cephalothorax  free 
from  tubercles  except  on  margins,  but  having  many  minute  brownish 
granules.  Dorsum  of  abdomen  with  numerous,  very  minute  pits  scat- 
tered over  its  entire  surface;  and  an  indistinct  transverse  row  of  small 
whitish  tubercles,  tipiH?d  with  very  minute  dark  spines  on  each  se?- 
ment.  Division  between  the  cephalothorax  and  abdomen  almost  obso- 
lete, and  segmentation  of  anterior  abdominal  segments  wholly  so. 
Cephalic  margin  of  ce])halo thorax  nearly  straight;  lateral  angles 
slightly  produced,  each  having  a  small  blatik  spine;  three  prominent, 
acute,  grayish  tubercles  on  middle  of  anterior  margin,  each  tipi^ed  with 
a  minute  black  spine,  the  middle  one  being  nearly  twice  as  large  as 
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those  on  the  side,  and  also  slightly  in  front  of  them.  Eye  eminence 
prominent,  constricted  at  base;  grayish,  except  a  dark  spot  abont  each 
eye;  eyes  small;  canaliculate,  and  having  on  etich  carina  a  row  of  four 
prominent,  conical,  grayish  tubercles,  each  terminating  in  a  minute 
black  spine.  Mandibles  light  brown,  cUiws  tipped  with  black;  dorsal, 
surface  of  second  joint  furnished  with  short  black  hairs.  Palpi  mot- 
tled; ventral  surface  of  femur  with  numerous  white,  elongate,  conical 
tubercles,  each  tipped  with  a  prominent  black  spine;  dorsal  surface 
furnished  with  numerous  black  spinous  hairs,  many  of  which  are  tipped 
with  white;  patella  short,  with  its  inner  lateral  distal  angle  much  pro- 
longed (almost  equaling  the  patella  in  length),  the  whole  inner  lateral 
surface  being  thickly  set  with  strong  spines,  black  tipped  with  white; 
a  few  smaller  spines  on  its  dorsal  surfilce.  Tibia  slightly  longer  than 
patella,  its  inner  lateral  distal  angle  slightly  prolonged,  and  its  inner 
lateral  surface  provided  with  spines  like  those  on  the  patella;  its  dor- 
sal and  outer  lateral  surfaces  also  having  smaller  and  sparser  spines, 
and  its  ventral  surface  being  provided  with  a  few  whitish  conical  tuber- 
cles tipped  with  black  spines;  tarsus  furnished  with  many  rows  of 
rather  long  black  stiff  hairs,  and  having  two  small  black  tubercles  at 
the  base  of  the  well  developed  claw.  Ventrum  light  gray,  hispid.  Legs 
very  short,  robust,  pinkish;  coxte  light  gray  with  a  slight  pink  tinge, 
provided  with  rather  long,  stiff  black  hairs  on  elevated,  whitish  bases; 
trochanters  tuberculate,  light  gray  with  a  pink  tinge;  remaining  joints 
pinkish,  all  except  tarsi  having  longitudinal  rows  of  small  black  spines. 

Described  from  one  specimen  collected  in  Warren  County,  Ohio,  dur- 
ing the  summer  of  1889.  I  have  since  received  from  Prof.  S.  A.  Forbes 
one  other  specimen  taken  in  Illinois,  which  appears  to  belong  to  the 
same  species. 

A  reexamination  of  the  type  specimen  after  it  has  been  in  alcohol 
nearly  four  years  shows  that  it  was  apparently  just  ready  to  moult 
when  captured.  The  body  has  shrunken  away  from  the  outer  skin,  and 
an  inner  one  seems  to  cover  it.  This  leads  to  the  suspicion  that  this 
is  an  immature  form  of  M.  pictm,  the  pink  coloring  possibly  being  due 
to  the  peculiar  conditions  of  the  moulting  period. 

Phalangium  LiTm<S. 

Body  soft  or  sub-coriaceous,  with  dorsum  generally  furnished  with 
small  sharp  tubercles,  which  on  the  abdomen  are  arranged  in  transverse 
series.  Eye  eminence  canaliculate,  with  two  series  of  pointed  tubercles. 
Lateral  pores  large,  oval,  and  near  the  margin.  Mandibles  short  and 
simple  in  the  female,  often  more  developed  and  provided  with  tubercles 
in  the  male;  first  article  unarmed  below.  Palpi  simple,  often  having 
the  inner  distal  angle  of  the  femur  and  of  the  patella  very  slightly  pro- 
duced, but  never  prolonged  into  a  process;  hairs  equal,  or  sometimes 
thicker  on  the  inner  side,  but  not  forming  a  brush;  patella  always 
shorter  than  tibia;  maxillary  lobe  provided  at  the  base  with  two  conical 
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tub4*rcles.  Maxillary  lobe  of  the  second  pair  of  legs  much  longer  than 
wide,  gradually  narrowing  from  the  base  to  the  extremity,  direct-ed 
obliquely  forward  and  not  meeting;  anterior  border  straight.  Pectus 
large,  parallel  between  the  coxje,  rounded  in  front  or  slightl^'^  lancox)- 
late,  more  rarely  enlarged  and  obtusely  truncate.  Feet  long,  more  or 
less  robust.  Claw  of  palpus  simple. 
But  one  species  of  this  genus  has  been  found  in  Ohio. 

Plialaiigium  olnereum  Wood. 

(Plate  LXix.) 

Phalangium  vinereum  Wood,  Comni.     Esnex  Inst.,  vi,  25;  Weed,  Amer.  Nat.,  xxvi, 
32;  Trans.  Ainor.  Ent.  Soc,  .>fix,269. 

Male. — Body,  5-6.8""'  long;  3-4'"'"  wide;  palpi,  4'"'"  long.  Legs:  first, 
23-33""";  second,  44-52""";  third,  24-33""';  fourth,  31-30'"'". 

Dorsum  ash-gray,  sometimes  more  or  less  brownish,  with  a  wide^ 
vase-shaped  central  marking,  which  is  sometimes  obsolete.  There  is  a 
transverse  series  of  small  spinose  tubercles  behind  the  eye  eminence, 
another  row  on  posterior  border  of  cephalothorax,  and  one  row  on  each 
abdominal  segment  except  the  last  two;  a  curved  series  of  similar 
tubercles  is  found  in  front  of  the  eye  eminence.  These  tubercles  have 
whitish  bases  and  a(*ute  black  apices,  and  generally  also  have  a  spinose 
hair  arising  on  one  side  near  the  apex  of  the  white  portion  and  reach- 
ing beyond  tlie  tip  of  the  tubercle.  In  front  of  eye  eminence  there  are 
two  longitudinal  series  of  three  each  of  these  tubercles.  Lateral  bor- 
ders of  cephalothorax  subsinuate.  Eye  eminence  low,  canaliculate, 
with  a  series  of  five  or  six  tubercles  like  those  on  dorsum  on  each 
carina.  Mandibles  brownish  white,  tips  of  claws  black;  second  joint 
and  apical  portion  of  first  joint  furnished  with  short,  black,  stifi' hairs. 
Palpi  light  brown,  rather  slender,  first  four  joints  with  minute  tubercles 
and  short  black  hairs;  none  of  the  angles  piolonged;  ta^rsal  joint  with- 
out tubercles,  but  with  hairs;  claw  moderately  robust.  Venter,  includ- 
ing coxje,  light  grayish  brown,  with  many  somewhat  quadrangular 
patches  of  a  more  pronounced  brown,  and  scattered  blotches  of  clioeo- 
late-brown.  Trochanters  light  brown,  with  many  small  tubercles; 
remaining  joints  of  legs  cinnamon-brown,  more  or  less  annulated  with 
lighter  and  deeper  shades;  angular,  with  longitudinal  rows  of  black 
spines;  sheath  of  genital  organ  subcylindrical,  truncate;  shaft  robust, 
with  two  lateral  oval  openings  near  distal  extremity,  then  contracted 
into  a  blunt  scoop-shaped  piece,  turned  upward  at  nearly  a  right  angle 
and  terminating  in  a  slender  acute  point. 

Female. — Body,  6-9"'"  long, 4-5"*"'  wide;  palpi,  4"*"  long.  Legs :  first, 
21-29""";  second,  39-52"'"';  third,  22-29"";  fourth,  30-37""". 

Differs  from  male  as  follows :  Body  larger,  rounder.  Dorsum  darker 
gray,  more  mottled,  central  marking  more  distinct;  tubercles  on  dorsum 
smaller,  those  on  eye  eminence  more  numerous,  and  those  forming  the 
longitudinal  series  in  front  of  eye  eminence  also  more  numerous,    P^lpi 
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with  hairs  but  without  tubercles.  Legs  with  annulations  more  distinct ; 
trochanters  without  tubercles;  spines  on  femur  less  prominent,  and 
those  on  tibia  obsolete;  naiTow  quadrangular  patches  on  venter  of 
abdomen  arranged  in  transverse  series.  Distal  joints  of  ovipositor 
blackish;  about  thirty  in  number. 

Ohio:  Butler  county,  September  1, 1890;  Delaware  county,  Septem- 
ber 18, 1890;  Erie  county,  July  5,  1890;  Franklin  county,  October  4, 
1890,  September  18,  20,  21, 1889j  October  18, 1889;  Lawrence  county, 
July,  1889;  Madison  county,  July  21, 1890. 

"The  ash-gray  harvest-spider  passes  the  winter  in  the  egg  state.  A 
few  years  ago  in  Illinois  I  found  a  bunch  of  about  a  dozen  small,  white, 
spherical  eggs  slightly  beneath  the  soil  surface,  whiqh  were  transferred 
to  breeding  cages.  During  the  spring  they  hatched  into  small  gray 
Phalangiids,  which  were  believed  to  belong  to  the  present  species.  I 
have  never  seen  the  female  engaged  in  oviposition,  but  the  structure 
of  the  ovipositor  indicates  that  the  eggs  are  deposited  in  the  ground 
about  half  an  inch  below  the  surface.  In  the  latitude  of  central  Ohio 
there  are  apparently  two  broods  each  season,  the  first  maturing  late  in 
Jane  or  early  in  July,  and  the  second,  which  is  much  more  numerous 
in  individuals,  in  September. 

"This  species  is  preeminently  what  may  be  called  an  in-door  form. 
It  abounds  especially  in  sheds,  outhouses,  and  neglected  board  piles, 
being  rarely  found  in  the  open  field.  Its  color  especially  fits  it  for 
crawling  over  weather-beaten  boards,  making  it  inconspicuous  against 
such  a  background.  During  the  day  it  is  usually  quiet,  but  at  dusk 
and  on  cloudy  days  it  moves  about  quite  rapidly.  It  probably  feeds 
upon  small  flies  and  other  insects  that  it  finds  during  its  nocturnal 
rambles.  The  only  natunil  enemies  I  have  seen  it  suffering  from  are 
the  web-making  spiders,  in  the  webs  of  which  it  often  perishes  by  get- 
ting its  long  legs  iuextricably  entangled."* 

Individuals  of  this  species  seem  to  be  very  irregular  in  becoming 
fiilly  developed,  and  it  is  difficult  to  determine  whether  there  is  more 
than  one  generation  a  year  or  not. 

EXPLANATION  OF  PLATES. 
Platb  LVII. 

Fig.  1.  Liobunnm  tnttatum.    Male.     Natural  size. 

2.  Stnictaral  details  of  same^  magnified:  a,  body;  &,  eyd-emiuence,  side  view; 

Cf  eye-eminence,  front  view ;  d,  palpus,  side  view ;  e,  olaw  of  palpus,  side 
view. 

3.  Liobunttm  vitiattim  dorsatum,    Male  from  Dakota.    Natural  size. 

Plate  LVIII. 

Fig.  1.  Liobunum  viitatum.    Female.    Natural  size. 

2.  Structural  details  of  same,  magnified :  a,  body ;  &,  eye-eminenoe,  side  view ; 
c,  eye-eminence,  front  view;  d,  palpus,  side  view;  e,  claw  of  palpus,  side 
view. 


*  Weed,  American  Naturalist,  xxvi,  32, 
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Platk  LIX. 

Fig.  1.  Liobunnm  nigrapalpi,    Male.    Natural  size. 

2.  Stroctural  details  of  saiue,  magnified:  <i,  body;  h,  eye-eminence,  side  view; 
Cf  eye-eminence,  front  view;  d,  palpus,  side  view;  e,  claw  of  palpus,  side 
view. 

Platk  LX. 

Fig.  1.  Liobunum  nigripe9.    Male.    Natural  size. 

2.  Structural  details  of  same,  magnified:  a,  1><>dy;  hy  eye-eminence,  side  view; 
Cj  eye-eminence,  front  view;  d,  palpus,  side  view;  f,  claw  of  palpus,  side 
view, 

Platk  LXI. 

Fig.  1.  Liobunum  politum.    Male.    Natural  size. 

2.  Structural  details  of  same,  magnified:  a,  body;  ft,  eye-eminence,  side  view*, 
0,  eye-eminence,  front  view ;  d,  palpus,  side  view ;  e,  claw  of  palpus,  front 
view. 

Platk  LXJI. 

Fig.  1.  Liobunum  longipea.  Structural  details  of  male,  magnifie^i:  a,  body;  ft,  eye- 
eminence,  side  view;  c,  eye-eminence,  front  view;  d,  palpus,  side  view; 
e,  claw  of  palpus,  side  view. 
2.  Mitopus pictus.  Structural  det>ail  of  male,  magnified:  a,  body;  6,  eye-emi- 
nence, side  view ;  c,  eye-eminence,  front  view ;  d,  palpus,  side  view ;  <r,  cUw 
of  palpus,  side  view;  /,  tip  of  mandible;  g^  genital  organ. 

Platk  LXIII. 

Fig.  1.  Liobunum  rentricosum.    Male.    Natural  size. 

2.  Structural  details  of  same,  magnified:  <i,  l>ody;  b,  eye-eminence,  side  view; 
c,  eye-eminence,  front  view;  d,  palpus,  side  view;  <?,  claw  of  palpus,  side 
view ;  /,  maxillary  lobes  of  second  legs. 

Platk  LXIV. 

Fig.  1.  Liobunum  bicolov.     Female.    Natural  Hize. 

2.  Structural  details  of  same,  magnified :  a,  body,  witb  legs  and  palpi  removed; 
6,  eye-eminence,  side  view;  c,  eye-eminence,  front  view;  d,  palpus,  side 
view;  e,  claw  of  palpus,  side  view. 

Plate  LXV. 

Fig.  1.  Supposed  immature  male  of  L,  bicolor, 

2.  Structural  details  of  same,  magnified  :  a,  body;  b,  eye-eminence,  side  view: 
c,  eye-eminence,  front  view;  d,  palpus,  side  view;  e,  claw  of  palpus,  side 
view. 

Plate  LXVI. 

Fior  1.  Liobunum  maculoanm.    Female.    Natural  size. 

2  Structural  details  of  same,  magnified!  a,  body;  ft,  eye-eminence,  side  view; 
c,  eye-eminence,  front  view;  d,  palpus,  side  view;  e,  claw  of  palpus  side 
view. 

Platk  LXVII. 

Fig  1.  Liobunum  grande.    Male.    Natural  size. 

2.  Structural  details  of  same,  magnified:  n,  body;  ft,  eye-eminence,  side  view; 
c,  eye-eminence,. front  view;  d,  palpus,  side  view;  e,  claw  of  nalpas^sidc 
view ;  g,  maxillary  lobe  of  se^ud  leg. 
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Plate  LXVIII. 

Fig.  1.  Mitopna  ohioensia.    Female.    Natural  size. 

2.  Structural  details  of  same,  magnified :  a,  body;  fr,  eye- eminence,  side  view;  c, 
eye-eminence^  front  view ;  d,  palpus,  side  view ;  e,  claw  of  palpus,  side 
view. 

Plate  LXIX. 

Fig.  1.   Pkalangium  cinereum,    Male.    Natural  size. 

2.  Structural  details  of  same,  magnified:  a,  body;  5,  eye-eminence,  side  view; 
d,  palpus,  side  view ;  e,  olaw  of  palpus,  side  view ;  fy  maxillary  lobe  of 
second  leg;  h,  tip  of  ovipositor;  i,  dorsal  tubercle. 
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Liobunum  nigropalpi  (Wood).    Male. 
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Liobunum  politwn  Weed. 
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Fig.  2. 
1.  Liobunum  loHgipes.  2.  Mitopus  pictua. 
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Figr.  2. 
Liobunum  bicolor  (Wood). 
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Fig.  2. 
Liobunum  bicolor  (Wood).    Immature  male. 
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Liobunum  niaculosum  (Wood). 
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Fig.  2. 
Mitopus  ohioensis  Weed. 
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SCIENTIFIC    RESULTS  OP  THE  U.   8.  ECLIPSE    EXPEDITION    TO  WEST 

AFRICA,  1889-'90. 


REPORT  UPON  THE   INSECTA,   ARACHNIDA,  AND  MYRIOPODA. 

BY 

C.  V.  Riley, 

Honorary  Curator  of  Insects, 

[nuiuding  descriptive  papers  on  Pseudoneuroptera  by  P.  P,  Cahert;  and  on  Arachnida  by 

Nathan  Banks  and  George  MarxJ\ 

(With  Plate  lxx.) 

INTRODUCTION. 

The  insects  of  this  collection  are  from  a  region  the  insect  fauna  of 
which  is  almost  totally  unrepresented  in  the  National  Museum  collec- 
tion. For  want  of  funds  we  have  been  unable  to  make  more  than  a 
very  small  beginning  in  the  collection  of  exotic  insects,  while  the  liter- 
ature at  command  in  Washington  upon  exotic  specie8,is  yet  very  insuffi- 
cient. A  large  proportion  also  of  the  African  insect  fauna  yet  remains 
to  be  worked  up.  For  these  various  reasons  I  have  been  obliged  to 
refer  much  of  the  material  to  sx>ecialista  for  determination,  my  own 
part  in  the  work  being  little  more  than  the  orderly  arrangement  of  the 
determinations  for  publication.  The  collection  as  a  whole  is  not  large, 
and  the  Ooleoptera  and  Lepidoptera  were  more  generally  collected 
than  the  insects  of  any  other  order. 

The  Hymenoptera  of  the  collection  were  kindly  determined  by  Mr. 
W.  F.  Kirby,  of  the  British  Museum,  and  I  have  simply  brought  the 
list  together  in  proper  arrangement  and  added  a  few  notes. 

The  Lepidoptera,  after  some  few  species  had  been  determined  at  the 
Mnseum,  were  sent  to  ^v.  W.  J.  Holland,  of  Pittsburg,  Pa.,  who 
submitted  a  full  list  of  detenninations  arranged  according  to  locality. 
In  the  interest  of  uniformity  Mr.  Holland's  list  has  been  rearranged 
in  systematic  order. 

There  were  only  seven  species  of  Diptera  collected.  Dr.  8.  W.  Wil- 
liston,  who  has  so  materially  assisted  me  in  working  on  the  Diptera, 
was  unwilling  to  attempt  their  determination,  and  the  material  w^vs  so 
poor  and  so  scanty  that  it  was  not  thought  woi'th  while  to  send  it 
abroad.    Four  of  the  species  have  been  determined  generically. 
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In  the  Ooleoptera,  with  the  aid  of  Mr.  M.  L.  Linell,  a  certain  number 
of  species  were  made  out  and  the  residue  were  then  sent  to  Dr.  David 
Sharp,  of  England,  who  has  determined  t1i«m,  when  necessary,  by 
comparison  with  the  collection  in  the  British  Musewn.  Mr.  Champion, 
of  the  British  Museum,  has  given  a  few  of  the  names  in  the  families 
Gistelidie,  Lagriidse,  and  Anthicidie  to  Dr.  Sharp,  while  Mr.  Jacoby 
has  examined  some  of  the  ChrysomelidsB  and  Mr.  Oorham  the  Endo- 
mychidae. 

The  Orthoptera  have  been  determined  by  Mr.  Henri  de  Saussure,  of 
Geneva,  Switzerland. 

The  Pseudoneuroptera  w^ere  sent  to  Mr.  P.  P.  Calvert,  of  Philadel- 
phia, Pa,,  who  describes  the  new  species. 

The  Hemiptera  were  sent  to  Mr.  A.  L.  Montandon,  of  Bucharest, 
Boumania,  who  has  given  me  most  of  the  determinations. 

In  the  Arachnida  the  families  AttidsB  and  LycosidsB  have  been 
studied  by  my  assistant,  Mr.  Kathan  Banks,  and  his  report,  with  de- 
scriptions of  the  new  species,  is  appended.  The  remaining  Arachnids 
have  been  referred  to  Dr.  George  Marx,  whose  report,  with  descriptions, 
is  also  included.  The  Myriopoda  were  sent  to  Messrs.  O.  F.  Cook  and 
G.  N.  Collins,  of  Syracuse  University,  and  as  five  of  the  seven  species 
comprising  this  material  were,  according  to  their  decision,  entirely  new 
to  science,  I  have  appended  their  report  in  the  form  in  which  it  was 
received.* 

I  have  added  such  details  as  to  number  of  specimens  and  locality  as 
may  have  value.  My  sincere  thanks  are  due  to  all  the  gentlemen 
named  for  their  courteous  aid  in  the  determination  of  the  material. 


INSECTA. 

Order  HYMENOPTERA. 
Family  APID^]. 

BombuB  sp. 
A  single  poor  alcoholic  specimen.     Horta,  Fayal. 

Xylocopa  torrida  West  wood. 
Eight  specimens,  all  females.    Congo,  January  2, 1890,  and  December 
20, 1889. 

Megachile  nifipes  Fabr. 
One  poor  specimen.    Congo,  January  2,  1890. 

MegachUe  nasalia  Smith. 
One  poor  specimen.    Congo,  December  25,  1889. 


*On  account  of  the  excessive  delay  in  publication,  Messrs.  Cook  and  Collins  with- 
drew their  report  in  January,  1893,  and  have  published  it  elsewhere. 
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Family  VESPID^. 

Foliates  Bmithii  Sauss.  Var.  (f) 
Two  specimens.    Congo,  January  2,  1890. 

Belenogaater  sp. 
One  specimen.    Congo,  December  27, 1889. 

Family  EUMENID^. 

Sjnagris  calfida  Liuii. 
Two  specimens.    Congo,  December  24,  1889. 

SynagriB  8BquatoriaIis  Sanss. 
Two  specimens.    Congo,  no  date. 

Eumenes  fenestraliB  Sauss. 
One  specimen.     Congo,  no  date. 

Eumenea  aethiopica  Sauss,  var.  (f) 
One  specimen.    Congo,  January  2, 1890. 

Family  LARRIDiE. 
Larra  aericea  Smith. 
One  specimen,    Congo,  January  2,  1890. 

Larra  sp. 

One  specimen.  Congo.  This  is  a  handsome  species,  one-half  larger 
than  L.  sericea,  with  a  golden  pubescence  on  the  thorax,  the  wings 
yellowish  and  the  abdomen  black,  transversely  banded  with  silvery 
pubescence  on  the  posterior  borders  of  the  segments.  The  face  is 
densely  clothed  with  golden  pubescence,  and  the  legs  are  uniformly 
light  brown. 

Family  SPHECIDJE. 

Pelop8BUB  spirifez  L. 

Two  specimens.  Congo,  January  2,  1890.  The  clay  tunnels  of  this 
species  were  also  collected,  but  present  nothing  characteristic. 

PelopaeuB  eckBteinii  Dahlt.  ( f ) 

Two  specimens.  Congo.  This  species,  which  Mr.  Kirby  has  labeled 
with  a  query,  is  rather  larger  than  P.  spirifex,  and  differs  superficially, 
mainly  in  being  red  where  the  latter  is  yellow. 

Sphex  sp. 

One  specimen.  Congo.  This  is  a  large  and  handsome  species,  40 
millimeters  in  length,  with  blue-black  abdomen  and  wings,  velvety, 
black  metathorax,  and  mahogany-brown  pro  and  meso  thorax,  head 
antennsBy  and  legs. 
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Family  POMPILID.E. 
Mygnimioa  atropoa  Smith. 
One  speciinf^n.    Congo,  December  30,  1889. 

Family  MUTILLID^. 

Mutilla  leucopyga  Smith. 
One  specimen.    St.  Paul  de  Loanda. 

Mutilla  medon  Smith. 
Two  Specimens.     Ooujjo. 

Mutma  Kp. 
One  specimen.    Congo.    This  is  a  small  wingless  insect,  two-thirds 
the  size  of  M.  leucopyga^  which  it  resembles  in  general  coloration.    The 
abdomen,  however,  is  less  hairy,  is  of  au  elongate  pyriform  shape,  and 
has  three  silvery  si>ots  each  sid(\ 

Family  PONERIDiE. 

Streblognathus  8BthiopicuB  Smith. 
One  specimen.    Freetown,  Sierra  Leone. 

Family  FORMICID^. 

Catoglyphis  viatica  Fabr. 
One  specimen.     Oongo. 

Catoglyphis  viatica  Fabr.,  var.  (f) 
One  specimen.     Congo. 

CamponotuB  fiilvipectUB  De  Geer. 

Three  specimens  of  this  handsome  species.     South  Africa. 

FamOy  (UiRYSIOID.E. 

Pyria  lyneca  Fabr. 
One  specimen.    Congo. 

Family  PROCTOTKYPID^. 

EmbolemuB  (T)  np. 

One  si)ecimen.    Congo. 

Note. — In  addition  to  the  recognizable  material,  there  was  amnti- 
h\ted  Andrenid,  an  undeterminable  Melinid,  and  a  pupa  apparently  of 
a  large  Eumenid,  all  from  Congo. 

Order   LEPIDOPTERA. 

Suborder  RHOPALOCERA. 

Family  PAPILIONID^. 

PapiUo  demoleuB  Linn. 
One  torn  male,  Freetown,  and  two  specimens,  Congo  (Banana  Point). 
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Family  PIERIDjE. 
Terias  asthiopica  Triu. 

Several  examples,  Freetown,  and  several  specimens,  Congo  (Banana 
Point). 

Terias  deBjardinsii  Boisd. 
Two  females.    Elmina. 

Terias  senegalensis  Boisd. 

Two  or  three  specimens.    Congo  (Banana  Point). 
Pieris  severiua  Cram,  (t) 

The  tattered  fragments  of  a  species  of  Pieris^  probably  severina^  col- 
lected at  Cape  Verde  Islands  (St.  Vincent).  The  principal  reason  for 
calling  this  identification  into  question  is  the  fact  that  the  anterior  wing 
lacks  the  black  spot  at  the  end  of  the  cell.  Otherwise,  so  far  as  can  be 
determined  from  the  fragments  of  the  insect  preserved  for  us  by  the 
diligence  of  the  collector,  there  is  reason  to  think  that  the  foregoing 
determination  is  correct.  Two  undoubted  examples  were  collected  at 
Banana  Point,  Congo. 

Pieris  gidica  Godt. 
Several  males  and  one  female.  Congo  (Banana  Point).  The  speci- 
mens are  rather  larger  than,  and  the  bhick  markings  heavier  than,  in 
any  examples  1  have  seen  from  Natal  and  more  southerly  portions  of 
the  continent,  and  upon  the  under  side  of  the  primaries  the  black  angu- 
lated  streak  at  the  extremity  of  the  discoidal  cell  is  extended  inwardly 
along  the  median  nervure  to  the  origin  of  the  first  median  nervule. 
This  is  a  constant  feature  in  every  specimen,  and  gives  the  under  side  a 
very  different  facies  from  typical  specimens  of  gidica  taken  further 
south.    The  form  is  worthy  of  a  varietal  name. 

Pieris  zochalia  Boisd. 
A  fragment  of  a  male  specimen.     Congo  (Banana  Point). 

Herp8Bmia  eriphia  Godt. 
One  female.    St.  Paul  de  Jjoanda. 

Mylothris  poppea  Cram 
One  ragged  female.    Freetown. 

Mylothris  chloris  Fabr. 
One  female.    Elmina. 

Colias  electra  Linn. 

One  example.    Cape  of  Good  Hope. 

Teracolus  evippe  Linn. 
One  badly  damaged  specimen  of  the  male  of  the  species,  St.  Vincents 
Gape  Verde  Islands.    Also  two  males  and  one  female,  St.  Paul  de 
Loanda. 
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TeracoluB  calias  Cram. 
One  mutilated  female,  St.  Vincent,  Cape  Verde  Islands.     Also  one 
male,  8t.  Paul  de  Ijoanda. 

TeracolUB  doubledayi  Hopper^  =  T^hewitnonii  Kirby. 
Two  examples.     St.  Paul  de  Loanda. 

Family  DANAID^. 
Danais  plezippuB  Linn.'' 
Danais  chrysippua  Linn. 
Numerous  examples,  all  males,  (3ougo  (Banana  Point).     Also  two 
males,  St.  Helena. 

Danais  chrysippus  Linn  yar.  alcippua  Cram. 
One  specimen  of  this,  the  common  North  African  form  of  the  species, 
Freetown. 

Family  ACR^EID^. 

Acrsea  encedon  Linn. 
Numerous  examples,  male  and  female  Congo  (Banana  Point). 

Acraea  manjaca  Boind. 
One  female  example,  St.  Paul  de  Loanda,  differing  from  Madagascar 
specimens  only  in  being  a  trifle  larger. 

Acraea  horta  Linn. 
Numerous  examples,  .Ca])e  of  Good  Hope. 

Family  NYMPHALID.^. 

Pyrameis  cardui  Linn. 
Four  examples,  St.  Helena. 

Precis  amestris  Drury. 
One  example  Freetown,  and  one  good  example,  Elmina. 

Hypolimnas  misippus  Linn. 

One  male  of  this  widely  distributed  species  was  taken  at  Porto 
Grande,  St.  Vincent,  Cape  Verde  Islands,  one  female  at  Congo  (Ba- 
nana Point),  and  three  males  and  three  females  at  St.  Paul  de  lioanda. 

Neptis  melicerta  Drury. 
A  small  example  of  the  male,  Freetown. 


*  There  :ire  twc)  female  8ei>erimen8  of  this  insect  in  this  collection,  which  were 
taken  by  Mr.  E.  G.  Howe  at  Horta,  Fayal,  Azores  Islands.  The  insect  is  North 
American  originally,  but  within  comparatively  recent  years  has  attained  to  a  wide 
geographical  distribution.  Its  spread  westwardly  through  the  islands  of  the  Pacific 
and  to  Australia  has  recently  been  commented  upon  by  entomologists,  and  I  have  a 
specimen  taken  in  Java  about  three  years  ago  by  Mr.  William  Doherty.  Its  pres- 
ence in  the  Azores  is  in  keeping  with  its  occasional  occurrence  in  Kugland,  and  we 
may  soon  expect  to  find  it  established  upon  the  continent  of  Africa,  where  it  will  no 
doubt  find  congenial  food  plants.— W.  J.  H.  f^  ^ 

Digitized  by  VjOOQIC 


^^iSg^^'J  PROCEEniNOS   OP  THE   NATIONAL   MUSEUM.  571 

Euphaedra  cypaiiua  Cram. 
The  remnants  of  a  specimen,  the  hind  wings  of  which  appear  to  have 
been  bitten  off  by  a  bird  or  a  dragon  fly,  Freetown. 

Hamanumida  daedalus  Fabr. 
A  piece  of  a  specimen,  Freetown. 

PaUavaranes  Cram. 
A  perfect  female,  Freetown. 

Hanna  osbdIb  Driiry. 
One  male  specimen,  St.  Paul  de  Loanda. 

Family  SATYRID^. 

Mycalesis  vulgaris  Butl. 
One  male  specimen,  Freetown.    This  species  is  widely  distributed 
from  Senegambia  southward  into  the  region  of  the  Congo. 

MyoalesiB  eUasiB  Hew. 
Three  specimens,  St.  Paul  de  Loanda. 

Family  LYO^NID^. 

Lycasna  lyfllmon  Huebu. 
One  female,  St.  Paul  de  Loanda,  and  one  female  captured  on  board 
ship  between  St.  Vincent  and  Sierra  Leone.* 

Lyc8Bna  bsetioa  Linn. 
Two  examples,  St.  Helena,  and  one  male  specimen.  Ascension. 

Family  HESPERID^. 

Tagiades  flesus  Fabr. 
One  specimen,  Freetown,  and  one  specimen,  Elmina. 

Pampbila  mohopaani  Walleugreu. 
One  female  example,  Congo  (Banana  Point). 

Pamphila  n.  sp.  f 
St.  Paul  de  Loanda. 

One  specimen,  in  poor  condition,  which  I  can  not  refer  satisfactorily 
to  any  of  the  species  known  to  me,  but  which  comes  very  near  P. 
faiiLeUm  Ilopfter,  from  which  it  differs  mainly  by  having  two  spots  at 
the  end  of  the  cell  of  the  anterior  wing 5  in  this  respect  being  like  P. 
mohopaanu  though  otherwise,  especially  upon  the  under  side,  reveal- 
ing great  differences. 

*  It  is  quite  a  common  occurrence  for  specimens  of  Lepidoptera  and  other  winged 
insects  to  be  taken  at  sea  off  tbe  western  coast  of  Africa,  and  numerous  references 
to  such  phenomena  are  found  in  the  literature  of  travel.  The  writer  has  in  his  pos- 
session some  specimens  of  Lyc€Bna  eiasus  Godt.,  and  of  the  common  PierU  rapw  Linn., 
which  were  taken  at  sea  75  miles  off  Cape  Palmas.  The  power  of  sustained  flight  of 
such  insignificant  and  apparently  weak  creatures  is  simply  marvelous. — W.  J.  U. 
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Suborder  HETEROCBRA. 

Family  SPHINGID^. 

Sphixiz  cingulata  Linn. 
Three  specimens,  St.  Vincent,  Cape  Verde  Islands. 

Family  ZYG^NID^. 

iEgooera  ▼enulia  Cram. 
One  male  example  of  the  varietal  form  figured  by  Boisdnval  in  the 
Monographic  des  Zygamides  Planche  I,  Fig.  3. 

Euchromia  Bperchlna  Cram. 
Two  specimens,  Freetown. 

Euchromia  leonia  Bntl. 
One  specimen,  Freetown. 

SjntomlB  ap. 
Two  examples,  too  badly  rubbed  to  make  a  positive  determination 
possible,  Freetown. 

SjntomiB  kuhli^einii  L^feb. 
Two  8pe<5imens,  Cape  of  Good  Hope. 

Family  BOMBYCID^. 

Bombycid  moth  not  determined,  Freetown. 

Family  NOCTUID^. 

Achsea  chameleon  Queii. 
Two  examples,  Congo  (Banana  Point),  and  one  example,  St.  Paul  de 
Loanda. 

EuBtrotia?  sp.f 
One  broken  specimen,  Congo  (Banana  Point). 

Tarache?  sp.f 
Two  examples,  Congo  (Banana  Point). 

Order  DIPTERA. 

Family  ASILID^. 
OmnatiuB  u.  sp. 
Two  specimens,  Congo,  January  2,  1890. 

OaprioceruB  sp.f 
One  specimen,  Congo. 

Family  TABANID^E. 
DiachloniB  sp. 
One  specimen,  Congo,  January  2,  1890. 
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Family  DOLICHOPODID^. 

Gen.f  ep.t 
One  specimen,  Freetown,  Sierra  Leone. 

FamUy  CONOPID^. 

ConopB  sp. 
One  specimen,  Congo. 

Family  MUSOID.E  (sens,  strict.) 

Gen.f  8p.  f 

Two  si)ecimens,  Congo. 

Family  HIPPOBOSCID^. 

Gen.f  sp.f 
One  specimen,  Congo,  January  2, 1890. 

Order  COLEOPTERA. 

Family  ClOINDELID^. 
Cioindela  melancholica  Fab.    (Determined  by  Dr.  Day  id  Sharp.) 
Elleven  specimens,  St.  Panl  de  Loanda. 

FamUy  OARABIDJi:. 
Caloaoina  rugosoin  De  Geer. 
One  specimen,  Porto  Grande,  St.  Vincent,  November  11, 1889. 

SoaxlteB  perplezuB  Dej.    (Determined  by  Sharp).    . 
One  specimen,  Congo. 

G-raphiptems  limbatus  Cast.     (Determined  by  Sharp.) 
One  si>ecimen,  South  Africa. 

Anthia  decemgattata  Linn. 
One  specimen.  Cape  of  Good  Hope. 

PheropaophuB  gaineensiB  Chaud. 
Three  specimens,  Congo. 

AbacetuB  sp.  (Sharp  det.) 
One  specimen,  Congo. 

ChlaBniuB  sp. 
*<  Probably  var.  major  of  0.  cuprithorax  Qued.''    (Sharp).    One  speci- 
men, Congo. 

HarpaltiB  mfioomiB  Fab.    (Sharp  det.) 
One  specimen,  Port  Horta,  Fayal,  Ifovember  2,  1889. 

Family  DTTISCIDiE. 
Bretea  aticticuB  Linn. 
Pive  specimens,  St.  Paul  de  Loanda,  ( ?)  December  12, 1889, 

Digitized  by  VjOOQIC 


674  WEST  AFRICAN   INSECTA   AND   ABACHNIDA — ^RILEY. 

Cybiater  filicomis  8harp. 
Six  HiH^ciinoiis,  Congo,  December  25, 1889. 

Cybiater  senegalensiB  Aub6. 
Two  8i)eciiueus,  Congo,  December  25, 1889. 

CybiBter  tripunctatua  Oliv. 
Thirty-one  specimens,  St.  Paul  de  Loanda  (!),  December  12,  1889. 

Family  HYDEOPHILIDJE. 
Berosua  ouspidatus  Er. 
One  specimen,  Congo. 

Family  GYEINIDJE. 
Dlneutea  aereua  Klug. 
One  specimen,  Freetown,  Sierra  Leone. 

Dineutes  Bubspinoaua  King. 
One  specimen,  St.  Paul  de  Loanda. 

Family  STAPHYLINID^. 
Goerlus  oleuB  MUll. 
Two  8i>ecimen8,  Port  Horta,  Fayal. 

Family  SCARAB^ID^. 
AteuchuB  prodigioBUB  £r.     (Sharp  det.> 
One  spetnmen,  St.  Paul  de  Loanda. 

Atenchtui  oapenaiB  Dej.     (Sharp  det.) 
Three  specimens,  Congo,  and  one  specimen.  South  Africa. 

QymoopleuniB  chloria  Klug.     (Sharp  det.) 
Three  specimens,  Congo. 

QymnoplearaB  vireua  Er. 
Fourteen  specimens,  St.  Paul  de  Loanda;  one  specimen,  Congo. 

OnthophagoB  hybriduB  Dej .    ( vinctoB  E r . )    ( Sharp  det. ) 
One  specimen,  Congo. 

OnthophaguB  thoraoicuB  Oliv.  var.  of  9 .     (Sharp  dot.) 
Tlire^  specimens,  Congo,  January  2,  1890. 

Anomala  np.     '^ Unnamed  in  our  collections.*'    (Sharp). 
One  specimen,  Congo. 

AdoretuB  ep.     '*  Unknown. '^    (Sharp). 
Two  specimens,  Congo. 

Adoreuts  sp.     •  ^  Unknown  "  ( Sharp ) . 
Two  specimens,  Congo,  January  3, 1890. 

MQUaaQua  Qudozua  WoU.    (Sharp  4et, 

()Df>  pp€iciroen,  St,  Helena,  M^cl*  l,  1890, 
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HeteronychuB  sp.     "Unknown,  near  Kc<w,  araior,^^    (Sharp). 
Sixteen  specimens,  Congo,  December  25, 1889. 

TenmorhynchuB  diana  Beauv. 
One  specimen,  Congo. 

Oryctes  boaa  Fabr. 
One  male,  Elmina,  Gold  Coast,  November  28,  1889,  and  one  female, 
St.  Paul  de  Loanda. 

Heterorhina  monoceroB  Gory  and  Perch. 
Two  8i)ecimens,  St.  Paul  de  Loanda. 

Gnathocera  trivittata  Swed.     (Sharp  det.) 
Five  specimens,  Freetown,  Sierra  Leone. 

Onathocera  afzelli  Swartz.     (Sharp  det.). 
Eight  specimens,  Freetown,  Sierra  Leone. 

Fachnoda  inscripta  Gory  and  Percheron. 
Four  specimens,  Freetown. 

Pachnoda  marginata  Dm. 
Four  specimens,  Elmina,  Gold  Coast,  and  twelve  specimens,  Free- 
town, Sierra  Leone. 

Family  BUPRBSTID^. 

AphanlBticuB  sp.     ''Unknown"  (Sharp). 
One  specimen,  Congo. 

Family  MONOMMID^. 

Monomina  giganteum  Giier.  (Sharp  det.). 
One  specimen,  St.  Paul  de  Loanda. 

Family  ELATERID/E. 

BeterodereB  ''near  crucifer.   finacriptuB  Er.,  but  haH  not  been  compared  with 

description  "  (Sharp). 

One  specimen,  Congo. 

Family  PTINID^E. 

Apate  terebiana  Pall.  (Sharp  det.). 
Two  specimens,  Congo. 

Family  TENEBRIONID^. 

ZophofiiB  muricata  Fab.  (Sharp  det.). 

One  specimep.  South  Africa. 

PedinomuB  favoBua  Kr.  (Sharp  det.). 
One  speoinifju,  South  ( ? )  AMca. 

PaammodoB  tenebroBUB  Er.  (Sharp  det.) , 

Twelve  specimens,  Stt  Paul  d^  LoauU^i  ^^^ 
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BlapB  niteiiB  Cast,  f  (Sharp  det.). 
One  specimen,  Horta,  Fayal,  November  2,  1889. 

t  Blaps.     "  Unknown"  (Sharp). 
One  specimen,  florta,  Fayal,  November  2, 1889. 

Adeamia  sp.     '^Unknown  to  nie  and  at  British  Museum''  (Sharp). 
One  specimen,  South  Africa. 

Pogonobaaia  verrucosa  Er.  (Sharp  det.). 
One  specimen,  Congo. 

Opatram  sp.  f  (Sharp  det.). 
Seven  8()ecimens,  St.  Helena. 

Gnophota  curta  Er.  var.  (Sharp  det.). 
Three  specimens,  St.  Paul  de  Loanda. 

Gnophota  ourta  Er.  f  another  var.  (Sharp  det.). 
One  specimen,  Congo,  December  25, 1889. 

Zophobaa  morio  Fab.  (Sharp  det.). 
Three  si)ecimeiis,  St.  Helena,  February  22, 1890. 

Family  CISTELID^. 

Hymenorua  sp.  (Champion  det.). 
Two  specimens,  Congo,  January  2,  1890. 

Family  LAGKIID  JC. 

Lagria  aeneipennia  Fabr.  ?  (Sharp  det.). 
Three  8i)ecimens,  Congo. 

Lagria  sp.  near  cuprina  Fabr.  (Champion  det.). 

One  specimen,  Freetown,  Sierra  Leone. 

Family  ANTHICIDuE. 

Formicomua  sp.  (Champion  det.). 
One  specimen,  Congo. 

Family  RHIPIDOPHORID^. 
Emenadia  flabellata  Fab.  (Sharp  det.). 
One  specimen,  Congo,  January  2,  1890. 

Family  MELOID^. 

Mylabria  oculata  Thiinb.  (Sharp  det.). 
Two  specimens,  South  (?)  Africa. 

Mylabria  dentata  Oliv.  (Sharp  det.). 
Two  specimens,  St.  Paul  de  Loanda;  five  specimens,  Congo. 

Mylabria  (Actenodia)  chrysomelina  Er.  (Sharp  det.). 
Two  specimens,  St.  Paul  de  Loanda. 
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Family  OTIORHYNOHIDiB. 

TanymeouB  sp.  f  (Sharp  det.). 
One  specimen,  Congo. 

TanymecuB  sp.  f  (Sharp  det.)* 

Two  specimens,  Congo.    "Genus  unknown  to  me  and  not  in  the 

British  Museum;  near  Otiarhynehtts^^  (Sharp).    Two  specimens,  Ca|)e 

Ledo. 

Naupactus  longlmanuB  Fab.  (Sharp  det.)- 

Five  specimens,  Ascension  Islaod.    This  is  a  Brazilian  species,  and 

its  occurrence  at  Ascension  Island  is  of  interest. 

Family  CERAMBYCIDJS. 

DelochiluB  prionoideB  Thomn.  (Sharp  det.). 

One  specimen,  Cape  of  Oood  Hope. 

"Genus  near  Oeme;  unknown  to  Bates  or  me;  not  in  British  Muse- 
um; not  compared  with  Quedenfeldt's  recent  descriptions.  This  is  the 
most  important  insect  of  the  lof  (Sharp).  One  specimen,  Congo,  Jan- 
uary 2, 1890.  This  is  a  handsome,  slender,  burnished  green  species, 
irith  rufous  legs,  25  millimeters  long. 

Phryneta  Bpinator  Fab. 
One  specimen,  Congo,  Jaiiifary  2, 1890. 

Diaatocera  trifaaolata  Fab.  (Sharp  det.). 
Eight  specimens,  Freetown,  Sierre  Leone.  • 

Family  CHRYSOMELID.rE. 

CryptocephaluB  sp.  ''nnkuown''  (Sharp). 
Two  specimens,  Congo,  January  2,  1890. 

?  MeUtonoma  (Sharp  det.). 
One  specimen,  Congo,  January  2,  1890. 

?  MeUtonoma  (Sharp  det.). 
Seven  specimens,  Congo,  January  2,  1890.    One  specimen,  St.  Paul 
de  Loanda. 

Aulacophora  sp.  f  (Jacoby  det.). 

Two  specimens,  Congo,  January  2,  1890. 

Luperodea  occipitcdiB  Reiche  f  (Jacoby  det.).  ' 

Sixteen  specimens,  Congo,  January  2,  1890. 

Ghraptodera  sp.  (Sl#rp  det.). 
Five  specimens,  Congo. 

Family  ENDOMYCHIDJE. 

DanaS  (Oediarthrus  (rerst.)  uatalenais  Gorh.  (Gorham  det.). 
One  specimen,  Congo. 
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Family  COCOINELLID^.     ^ 

Xanthadalia  Gr.  (Harmonla  Mills.)  nifesoens  Muls.  var.  (Sharp  det.). 
Five  specimeiiK,  Cougo. 

Aleaia  (Micraapia  Cr.)  aurora  (terHt.  f  (8har]>  dot.)- 
Five  8i)«:*ci]ueiis,  Congo,  January  2,  1890. 

EzoohomuB  nigromaculatua  Gocz«  (auritua  Soriba)  (Sliar]i  det.). 
Nine  8i>ei*iniens,  Congo,  January  2,  1H90. 

ChilomeHea  (Cydonia  Muls.)  lunata  Fabr.  (Sharp  det.). 
Five  specimens,  Cougo,  January  2,  1890. 

ChUomeii'8  lunata  Fabr.  var.  (Sharp  det.). 
Seven  specimens,  Congo;  one  specimen,  St.  Helena,  a  dark  variety, 
in  wliicli  the  yellow  and  red  maculation  lias  become  reddish  brown, 

Bpilachua  chryaomelina  Fabr.  (Shar))  d<^t.). 
Three  specimens,  Congo. 

Order  HEMIPTERA. 

Suborder  HETEROPTERA. 

Family  PENTATOMID.E. 

AgonoBcelia  eroaa  vVolH'. 
Two  specimens,  Cougo. 

Nezara  viridula  Linn. 
One  siiecimen,  HorU,  Fayal,  November  2,  1889. 

Family  (K)REID.*:. 
Leptogloaaua  membranaceua  Fabr. 
Oue  specimen.  Congo,  January  2,  1890. 

Family  LYGuEID^:. 
Lygseua  elegana  WoUf'. 
Two  s]>ecimens,  South  Africa. 

Family  PYRRHOCORID.E. 

Odontopua  aezpunctatua  Lap. 
Two  specimens,  St.  Paul  de  Loanda. 

Dyadercua  auperatitioaua  Fabr. 
Two  specimens,  Congo,  January  2,  1890. 

Family  REDUVIIl).^]. 

« 

Harpactor  aegmentariua  Germ. 
Two  specimens,  Congo,  January  2,  1890. 

Harpactor  albopUoaua  Sign, 


Two  specimens,  Congo. 
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Family  HYDROMETRIDiE. 

LayipotrechuB  leptocorus  Reuter. 
Two  specimeiiB,  Cod  go. 

.    Family  NBPIDJS. 

Lacootrephes  fabiioii  St&l. 
One  Bpetam^Uj  Cod  go,  December  25, 1889. 

Family  BBLOSTOMATID^. 

BeloBtoma  niloticiim  St&l. 
One  specimeu,  St.  Paul  de  Jjoanda. 

Order  ORTHOPTERA. 
Family  BLATTIDuJE. 

Pancblora  indica  Fabr. 
Six  specimens,  St.  Helena. 

Panchlora  maderae  Fabr. 
One  specimen,  St.  Helena;  one  specimen,  Ascension  Island,  March 
22, 1890. 

Blatta  germanica  L. 
One  specimen,  Congo,  January  2,  1890. 

Periplaneta  auBtralasiaB  L. 
One  specimen,  Porto  Grande,  November  11,  1889;  three  specimens, 
Barbadoes,  May  8, 1890. 

Nauphoeta  cinerea  01  i v. 
Two  si)ecimens,  St.  Helena. 

*  Family  MANTID^. 

Polyspilota  pustulata  Fabr. 
One  specimen,  Freetown,  Sierra  Leone. 

ParatbespiB  sp.  (larva). 
One  specimen,  St.  Paul  de  Loanda. 

Thespis  sp.  (larva). 
One  specimen^  St.  Paul  de  Loanda. 

Mantis  .'sp.  (larva). 
One  specimen,  Freetown,  Sierra  Leone. 

Family  PHASMATIDiE, 

BaoUluB  Bp.  f 
One  specimen^  Congo. 
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Family  GRYLLID.E. 

LiogiyUuB  bimaculatua  De  Geer. 
Six  females  and  larvae.    From  Ascension  Island  and  St.  Helena,  Feb- 
ruary 23, 1890. 

QryUuB  melanocephaluB  8erv. 

One  specimen,  Congo. 

CBoanthuB  capensifl  Sauss. 
One  specimen,  Freetown,  Sierra  Leone. 

QryUotalpa  aMcana  Palis  d.  Beauv. 
One  specimen,  Congo,  January  2, 1890. 

GryUomoriftia  aptera  Herr.-Schaf. 
One  specimen,  Ascension  Island. 

BrachjTtrypuB  vastator  Afz.  S  9  And  lar'vaB. 
Five  specimens,  December  25, 1889. 

Family  CONOCEPHALIDiE. 

Gen.f  Bp.  f  larvffi. 

Two  specimens,  Ascension  Island. 

Superfkmily  AORII>IINA. 

Family  ACRIDIID^. 

Aoridium  anguliferum  Kraus. 
One  specimen,  Freetown,  Sierra  Leone. 

Near  Pesotettlz.  sp  f 

One  specimen,  Freetown,  Sierra  Leone. 

Coptacra  ep.f  (larva). 

One  specimen,  Congo. 

Catantops  f  (larva).  ' 

One  specimen,  Congo. 

CatantopB  sp. 
One  specimen,  Congo. 

CatantopB  melanostictaB  Sohaum. 
One  spe<*imen,  Congo,  January  2,  1890. 

CaloptenuB  femoratua  Fabr. 
One  specimen,  St.  Paul  dc  Loanda,  December  10,  1889. 

Family  iEDlVODlDJE. 

PachytyluB  (larvw). 
Two  specimens,  St.  Paul  de  Loanda. 

CoBmorhyasa  coatata  Fabr. 
Two  specimens,  Congo. 

AcrotyluB  deuatua  Thiinbg.  var. 
One  specimen,  St.  Paul  de  Loanda. 
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Trilophidia  aimulata  Thiiubg. 
One  specimen,  Congo.  . 

PaobytyluB  mlgratorioideB  Reich. 
Small  variety.     One  larva,  Horta,  Fayal;   two  a<laltA,  Ascension 
Island. 

CBdaleuB  nlgrofasclattts  Fabr.  var.  graoiUs  Sauss.   . 
Three  specimens,  Porto  Grande. 

Family  PYliGOMORPHID^. 

ChrotQgontiB  senegalaiiBU  i  9  • 
One  specimen,  St.  Paul  de  Loanda;  two  specimens,  Congo. 

Oohrolebia  caffra  ?  Linu.  (larvw). 
Eight  specimenk,  Congo,  January  2,  1890.  ^ 

Atractomorpha  congenaiB  SausA.  ^  9 . 
Eleven  specimens,  CoTigo. 

Family  PAMPHAGID^. 

Xiphocera  caneBcenB  St. 
One  specimen,  Congo. 

Family  TETTIGID^. 

Paratettiz  sp. 
Seven  specimens,  Congo. 

Gen.  ?  sp.  ?  (larvfB). 
Congo. 

Family  TRYXALID^. 

Aoiida  ungnloulata  Ramb. 
Thirteen  specimens,  Congo  and  St.  Paul  de  Loanda,  January,  1890. 

Aorida  turrita  Linn,  (larvie). 
Two  specimens,  Congo. 

Paracinema  tricolor  Tbnnbg. 
One  specimen,  Congo,  January  2,  1890. 

XSpacromia  tricoloripeB  St. 
One  specimen,  Congo. 

StencbothruB.  np.  f 
One  specimen,  St.  Paul  de  Loanda. 

TryzaliBBp.  f 
One  specimen,  Congo.  ^ 

Gen.  ?  8p.  f 
Three  specimens,  Congo. 

Oeu.  f  8p.  t 

Two  specimens,  St  Helena.  Digitized  by  GooqIc 
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Family  FORFICULID^. 

SphingolabriB  sp.  f    • 
Five  specimens,  Congo. 

Labidtira  riparia  Palis. 
One  specimen,  Congo,  December  25, 1889. 

Order  NEUROPTERA. 

Family  HEMEROBIID  J5. 

Subfamily  Myrmeleonid^. 

A  large  Myrmeleonid  (undetermined)  having  a  wing  expanse  of  100 
millimeters  and  a  length  of  40  millimeters,  was  colleoted  at  Congo,  De- 
cember''28.  The  thorax  and  head  are  black,  the  legs  brown,  and  the 
abdominal  joints  brown,  tipped  with  black. 

Order  PSEUDONEUROPTERA. 
By  P.  P.  Calvert. 

Family  LIBELLULID^  (sens.  latj. 

Subfamily  Libellulinje. 

Diplaz  dilatata  n.  sp.  Calvert.    (Figs.  1  and  2.) 
^ .    Vertex  hairy,  brownish  or  brownish  yellow  above,  blackish  in  front  and  on 
the  sides;  tip  truncated,  its  outline  very  slightly  concave  from  side  to  side. 

Frons  hairy,  brownish  yellow  or  reddish,  grooved  above,  with  a 
rather  wide  blackish  band  in  front  of  eyes  and  vertex;  in  front  with 
two  small  dark  spot<s.  Nasus  and  rhinarinm  brownish  yellow,  rhina- 
rium  sometimes  darker.  Labrum  reddish  yellow  with  some  obscnre 
blackish  marks.  Labium  black ;  its  lobes  brown,  blackish  on  the  inner 
and  anterior  margins  and  at  Joint  with  labium  (at  this  Joint  sometimes 
yellow).  Basal  joint  yellow.  Occiput  brown.  Rear  of  eyes  dark 
brown  with  three  yellowish  spots,  a  row  of  light-colored  hairs  from 
the  right  uppermost  spot  to  the  left  one. 

Prothorax  blackish,  anterior  margin  yellow;  posterior  lobe  with  a 
reddish  tinge  (dark  red  in  lifef),  hind  margin  broad,  bilobed,  with  a 
Fio  1.  fringe  of  long  light-colored  hairs. 

"^SwTdilatoU*  Thorax  brownish  yellow,  hairy ;  median  dorsal  ridge  blackish,  reacb- 
(f  n.  sp.  ing  downwards  to  the  front  margin,  which  is  also  black,  a  browQ 
humeral  stripe,  first  and  second  lateral  sutures  each  with  a  black  stripe,  a  short, 
broader  black  stripe  in  front  of  the  spiracle.  The  stripes  on  the  sides  reach  down 
to  black  spots  around  the  feet.    Pectus  mostly  blackish. 

Feet  moderately  long,  black,  femora  sometimes  brownish  interiorly,  posterior 
tibiffi  with  two  rows  of  10  to  12  spiues;  tarsal  nails  toothed  before  apex. 

Abdomen  compressed  at  the  base,  becoming  narrower  to  the  base  of  the  fiith  seg- 
ment, whence  it  widens  and  thickens  to  the  seventh  segment,  where  it  is  wider  than 
at  the  base ;  from  the  seventh  segment  it  narrows  to  the  apex,  which  is  a  little  wider 
than  at  the  base  of  the  fifth  segment;  the  dilated  portion  at  seventh  segment  tri- 
angular in  cross  section.  Color,  brownish  yellow,  some  parts  with  a  reildish  tinge 
(red  in  life  f ) ;  segment  1  dark  brown  at  base ;  2  sometimes  with  a  small  median  donal 
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brown  spot;  a  brown  dot  on  each  side  of  tho  median  domal  line  near  the  apex  of  3  to 
6,  sometimes  also  on  7  and  8;  2  and  3,  only,  with  a  transverse  carina. 

Genitalia  not  prominent.  Hamule  bifid,  internal  branch  terminating  in  a  small, 
rather  acute  hook  directed  outwards;  external  branch  much  thicker;  apex  obtuse. 
Genital  lobe  with  apex  rounded,  hairy. 

Appendages  brownish  yellow,  with  short  hairs. 
Superiors  of  about  the  length  of  the  eighth  seg- 
ment; viewed  from  above,  they  are  straight,  dilated 
on  the  inner  side  before  the  apex,  which  is  acute, 
black;  viewed  from  the  side,  they  are  directed 
slightly  downwards  to  the  extreme  apex,  which  in- 
clines slightly  upwards  (as  in  vulgata) ;  on  the  under 
side  are  9  to  13  black  denticles  corresponding  in 

position  to  the  dilatation  on  the  inner  side.    Inferior    ^    ,,  „     -  t^.^I*'*  ^'«  .  .    . 

-  .         ,   «         ^m^       . ,      .  ,  Genitalia  of  Diplax  dilatata  cf  n.  sp. 

api>endage,  viewed  from  the  side,  is  concave  above 

fVom  base  to  apex,  which  latter  is  curved  upwards  and  ends  in  a  small  black  denticle 

on  each  side;  this  denticle  extends  a  little  beyond  the  last  denticle  on  the  under 

side  of  the  superiors;  viewed  from  below,  the  appendage  is  rather  broad,  triangular, 

apex  truncated,  slightly  emarginate. 

Wings  hyaline,  reticulation  brownish,  hind  wings  with  a  light  yellow  cloud 
alongside  of  the  membranule,  extending  outwards  to  about  the  level  of  the  basilar 
cross  vein,  and  backwards  but  little  farther  than  the  apex  of  the  membranule. 
Pterostigma  3  to  4  times  as  long  as  broad,  brownish  yellow,  sunnoilnting  parts  of 
two  or  three  cells.  Membranule  moderate,  whitish.  Sectors  of  the  arculos  stalked. 
Chie  basilar  cross  vein  placed  nearer  the  base  than  the  first  antecubital.  Nodal 
sector  slightly  waved.  No  hypertrigonals.  Front  wings  with  10  (occasionally  9  in 
one  wing)  antecubltalB,  the  last  not  continuous;  10  to  12  postcubitals;  discoidal 
triangle  with  one  or  two  cross  veins;  internal  triangle  of  4  to  6  cells;  four,  then 
three  rows  of  discoidal  areolets.  Hind  wings  with  7  anteoubitals,  the  last  continu- 
ous; 10  to  12  postcubitals;  discoidal  triangle  frt)e,  its  inner  side  in  the  prolongation 
of  the  arculns;  no  internal  triangle;  discoidal  areolets  three,  then  two  rows  in- 
creasing; sectors  of  the  triangle  arising  from  the  same  point. 

One  male  differs  in  having  an  additional  basilar,  cross  vein  placed  ho  as  alnioHt  to 
form  an  internal  triangle  on  the  right  hind  wing,  an  indication  of  the  beginning  of 
siich  a  vein  on  the  left  hind  wing,  both  hind  wings  with  discoidal  triangle  crossed 
by  one  vein. 

$.  Similar  to  the  male;  difi^rs  as  follows:  Lobes  of  tho  labium  yellow,  mar- 
gined as  in  <^ .  The  first  three  segments  of  the  abdomen  yellow ;  1  black  at  base,  2 
and  3  brownish  along  the  median  dorsal  line;  a  crooked  brown  stripe  on  the  sides  of 
1  to  3;  venter  of  2  and  3  black.    Remaining  segments  of  abdomen  lost. 

Nine  antecubitals  to  the  front  wings,  last  one  on  the  right  wing  having  a  corre- 
sponding cross  vein  in  the  subcostal  space  although  not  continuous.  Ri^ht-hand 
wing  with  6  antecubitals.    Two  discoidal  areolets  at  the  triangle  in  hind  wings. 

Measurements:  ^.  Total  length,  44.5  to  47.5  millimeters.  Abdomen  (incl.  app.), 
26.5  to  31.5  millimeters.  Superior  appendages,  1.75  to  2  millimeters.  Front  wing, 
35.5  to  37  millimeters.  Hind  wing,  33  to  34.5  millimeters.  Pterostigma,  3.5  to  4 
millimeters.  Width  of  abdomen  at  base  of  5,  1.5  millimeters.  Width  of  abdomen 
at  7,  3  to  4  millimeters. 

9.  Length,  abdomen,  appendages,  f.  Front  wing,  37.5  millimeters.  Hind  wing^ 
^.5  millimeters.    Pterostigma^  3.5  millimeters. 

Four  males,  one  female  from  St.  Helena.  Dr.  Hagen  examined  one  of  tho  males 
for  me  and  wrote,  ''  It  is  unknown  to  me."  This  species  belongs  to  the  group  of 
genera  embracing  Diplax,  Thecadiplaxj  and  Eryilirodiplax  in  Dr.  Karsch's  arrange- 
ment of  the  Libellulina  (Berliner  £nt.  Zeit.,  xxxiii,  pp.  347-^92,  1890).  I  place  it 
provisionally  in  JHplax. 
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Libellula  (Orthetrum)  capensiB  n.8p.  Calvert.    (Fig.  3.) 
Lihellula  assimilifi  Hagen  MS. 

^ ,  Vertex  i^eddish^  iu  front  blacky  tip  bifid,  apices  acute.  FroDs  reddinh  yellow, 
Hides  lighter,  grooved  above,  front  separated  ft'om  each  side  by  a  vortical  carina,  the 
two  cariniD  united  by  a  horizontal  carina  just  above  the  lower  margin  of  the  firons. 
Nasus  and  rhinarium  luteous.  Labrum  reddish  yellow.  Labium  and  its  lobes  brown 
Occiput  reddish  brown. 

Prothorax  with  anterior  lobe  brown,  posterior  lobe  yellowish,  broad,  its  hind  mar- 
gin slightly  notched  in  the  middle. 

Dorsum  of  thorax  luteous,  a  faint  indication  of  a  brownish  spot  on  each  side  of  the 
median  crest  near  its  summit,  and  a  brown  humeral  stripe.  Sides  yellowish,  obscnie, 
with  ill-defined  brown  marks  around  the  lateral  sutures. 
Feet  luteous,  tibisa  darker,  apices  of  femora  and  tarsi  black. 
Abdomen  rather  slender,  compressed  at  base,  slightly  contracted  at  the  fourth  seg- 
ment becoming  wider  to  the  sixth,  but  not  so  wide  as  at  base ;  Arom  6  tapering  grada- 
ally  CO  apex.  First  three  segments  luteous,  an  ill-defined  brown  stripe  each  side. 
Dorsum  of  remaining  segifients  pruinose,  under  side  of  abdomen  luteous. 

Genitalia  a  little  prominent.  Anterior  lamina  with 
sides  rounded  to  the  apex,  which  is  truncated.  Hamole 
bifid,  branches  of  equal  length,  straight,  almost  parallel, 
separated  by  but  a  short  interval^  inner  branch  black, 
slender,  apex  rounded,  with  a  slight  hook ;  outer  branch 

.    .,     ^^Vl'?i  1  t    luteous;  much  thicker,  apex  rounded.    Genital  lobe  broad, 

(jenitalia  of  Libellula  oapenais  ,    ,    ,     .  ^^ 

(f  n.  Bp.  apex  rounded,  hairy. 

Superior  appendages  black,  about  as  long  as  the  ninth  segment,  sinulBr  to  those 
of  D,  dilatata  {q,  v.).  Inferior  appendage  luteous,  sides  blackish,  similar  to  that  of 
dilatata. 

Wings  hyaline,  somewhat  milky,  a  very  slight  yellowish  cloud  at  base.  Retien- 
lation  blackish,  costa  luteous  exteriorly.  Pterostigma,  brownish  yellow,  three  to 
four  times  as  long  as  broad,  surmounting  two  and  parts  of  two  other  cells.  Mem- 
branule  blackish.  Sectors  of  the  arculus  stalked.  One  basilar  cross  vein  placed 
very  nearly  on  a  level  with  the  first  antecnbital.  Nodal  sector  waved.  Fron- 
wings  with  one  hypertrigonal ;  13  (right),  15  (left)  antecubitals,  the  last  one  cont 
tinuous;  11  postcubitals ;  discoidal  triangle  with  one  cross  vein;  internal  triangle 
of  three  cells;  three  rows  of  discoidal  areolets. 

Hind  wings  with  no  hypertrigonals ;  10  (right),  11  (left)  antecubitals,  the  last  one 
continuous;  11  (right),  10  (left)  postcubitals;  discoidal  triangle  free,  its  inner  side 
slightly  nearer  the  base  than  the  prolongation  of  the  arculus  would  be;  no  internal 
triangle;  two  rows  of  discoidal  areolets,  increasing;  sectors  of  the  triangle  a  little 
separated  at  their  origin.  Total  length,  49  millimeters.  Abdomen  (incl.  app.),  33.5 
millimeters.  Superior  appendages,  2  millimeters.  Front  wing,  34.5  millimeters. 
Hind  wing,  33  millimeters.    Pterostigma,  3.5  millimeters. 

One  male  from  Cape  Town.  Dr.  Hagen  examined  this  specimen  and  wrot«  to  me 
(September  2,  1890)  it  "is  my  L.  assimilis,  never  i)ublished."  This  species  belongs 
to  the  genns  Orthetrum  of  Kirby's  Revision. 

Libellula  (Orthetrum)  cafFra  Burmeister.     (Fig.  4.) 

Dr.  Hagen  hns  determined  two  specimens  for  me  as  belonging  to  this  species. 
They  are  a. male  from  Congo  and  a  female  from  Freetown,  Sierra  Leone.  Both  have 
a  considerable  portion  of  the  abdomens  wanting. 

In  his  Revision  of  the  Sul5family  Libellulina  (Trans.  Zool.  Soc.  London,  xii, 
pp.  249-348,  1889),  Mr.  W.  F.  Kirby  refers  caffra  to  his  new  genus  Tkermortkemis 
(p.  289).  I  think  it  rather  belongs  to  his  genus  Orthetrum.  TherfMrtkemia  is  stated 
(/.  c.)  to  have  the  triangle  in  the  fore  wings  followed  by  f<mr  or  five  rows  of  cells; 
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BnrmeUter  (Handboch  der  Entom.^  ii,  pp.  855, 856)  places  cafra  with  apeoies  having 
''  gleich  anfangs  drei  Zellenreihea  in  dem  Felde  hinter  dem  Preieck  der  Vortler- 
flUgel,"*  and  with  this  these  two  s^iecimens  agree.  These  two  specimens  also  differ 
from  the  characters  of  Tkenmortkemis  by  having  the  pterostigma  moderate;  fore 
wings  with  14  ( (^  )  or  13  ( 9  )  antecubitals,  10  ((^)  or  9(9)  poetcubitals.  discoidal 
triangle  traversed  by  one  vein,  one  hypertrigonal.  internal  triangle  of  3  (in  one 
wing  4)  cells;  hind  wings  with  triangle  free,  no  hyi>ertrigonals,  sectors  of  the 
triangle  a  little  separated  at  base. 

.X  rio.6. 

Fio.4.  Fia.5.  Geoitaliaof  LibelhiUiini. 

GenitaUa  LibelInU  caffra  (f  Burin.  GeiiitalLa  of  LibeUula  sp  ./ .  fasciata  c^  Oli  v. 

Another  male  from  Congo  which,  at  first,  I  had  also  referred  to  ofiJVa,  may  per- 
haps belong  to  another  species,  as  there  are  differences  in  the  genital  hanuile  and  in 
the  coloring  of  the  thorax.  Unfortanately  this  male  has  also  lost  the  greater  part 
of  the  abdomen.    (See  accompanying  figure,  5.)       , 

LibeUula  (Cacergatea)  uxiifEUKsiata  Oliv.  (Figs.  6  and  7)  (leucoaticta  Biirni.). 

Eight  males  and  three  females  from  Congo.  One  male  from  Porto  Grande,  St. 
Vincent.    One  male  from  Angola,  December  9. 

The  width  of  the  dark  band  on  the  wings  of  the  male  varies;  its  least  width  on 
the  fore  wings  is  from  the  level  of  the  second  postcubital  to  that  of  the  ending  of  the 
median  sector;  its  greatest  width  on  the  same  wings  is  from  the  level  of  the  nodus 
to  that  of  the  inner  side  of  the  pterostigma. 

This  species  is  the  type  of  the  genus  Cacergates  Kirby. 

FiQ.  7.  Vulva  of  LibeUula  ru-  FiG.  9. 

Vulva  of  LibeUula  uni-  brincrvis  9  Selys.  Genitalia  of  LibeUula  rubri- 

fasciata  9  Oliv.  nervis  ^  SelyB. 

LibeUula  (Trithemis)  nibrinervis  Selys.     (Figs.  8  and  9.) 
One  male  and  one  female  from  Congo.  ^ 

LibeUula  (Crocothemis)  erythraea  Bnill^.     (Fig.  10.) 
One  male  from  Congo. 

LibeUula  (UrothemiB)  edwardsii  Selys.     (Fig.  11.) 

Three  males  from  Congo  agree  with  Baron  do  Selys's  descriptiou  (C.  R.  Soc.  Ent. 
Belg,  4  Mai  1878,  p.  Ixv.)  Another  male  from  Congo  agrees  qui  to  well  with  Rambur's 
description  of  *' sanguinea  Bximi."  (N^vropt^rcs,  p.  112),  and  differs  from  the  males 
of  edwardni  by  the  general  reddish  color  of  its  body  and  reticulation,  and  by  the 
size  and  color  of  the  basal  markings  on  the  hind  wings.  I  can  find  no  structural 
differences  between  it  and  the  males  of  edwardsii.  The  three  males  of  edtvardiii 
have  on  the  hind  wings  a  blackish-brown  basal  streak  in  the  subcostal  space  and 


*It  was  not  until  after  I  had  entirely  completed  the  MS.  of  this  paper  that  I 
noticed  that  Dr.  Karsch  had  previously  ])ointed  out  (Berliner  Ent.  Zeit.  xxxiil, 
p.  377. 1890)  from  the  same  quotation  from  Burnieistcr  that  caffra  Burm.  does  not 
belong  to  Thermorthemis.  Dr.  KarHch  there  states  that  caffra  is  unknown  to 
him.— P.  P.  C. 
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half  of  the  coBtal  space  reachlDg  a  little  more  than  halfway  to  the  first  antecnbital, 

and  a  blackish-brown  basal  spot  bounded  anteriorly  by  the  submedian  iiervnre,  ex- 

tending  outwards  to  the  level  of  the  first  antecnbital  (not 

^^/^Of  reaching  the  triangle),  and  not  reaching  the  anal  border. 

y'^tTjS^^^^f'^  ^^  ^^^  other  male  the  streak  and  spot  are  similarly  sitn- 

**TS^  '  f      P  ated,  and  are  reddish-brown,  with  the  veins  lighter;  the 

'  streak  reaches  outwards  half  way  between  the  first  and 

r^    lA  li     *^iu??',    __.i-        second  an  tecubitals,  thb  spot  a  little  farther  so  as  to  extend 
Genitalia  of  LibollalaeiythrsBa        ,      ^   ,.  ^  .    ^^,      f . 

ff.  a  short  distance  into  the  triangle. 

Bnnneister  describes  (Handb.  d.  Ent.,  ii,  p.  858,  No.  60)  both  male  and  female  of 
ianguinea  from  Madras.  Kambur  says  that  he  has  described  only  the  male  [of  **9a»- 
guinea  Burm.'']  from  Senegal.  Baron  de  Selys  states 
(/.  c,  p.  Ixiv)  that  signata  Ramb.  (N6vr.,  p.  117,  only  the 
female,  locality  unknown)  is  synonymous  with  sanguinea  JUL  J  L^  , 
Bu nu.  If  wignaia  Ramb.  aud  iangninea  Ramb.  are  differ- 
ent species,  as  seems  probable,  nanguinca  Ramb.  may  be 
a  variety  of  eAvcard»\%,  or  founded  on  younger  specimenis 
thereof.    It  should  be  noted  moreover,  that  ^xoard^Xi   «    .^  ,.     .^'I?'^?', 


,    -    _  ,^  ,        .     „  ,  ,rv  ,        ,  ,      V      Genitalia  of  Libellnla « 

18  recorded  from  Dakar  m  Senegal  (Selys,  I.  c,  p.  Ixv).  d'Selya. 

The  lighter  colors  of  ^anguinea  Ramb.  approach  more  nearly  those  of  the  female  than 

of  the  male  of  edwardMiL 

'    Two  Libelluline  nymphs  from  Congo  are  included  in  the  collection. 

Subfamily  Agbionin^. 

Paeadagxion  glauoeacens  Selys. 
One  male  from  Porto  Grande,  St.  Vincent. 

Paeudagrion  torridnm  ?  Selys. 

One  specimen  from  Congo,  with  the  abdomen  wanting  (except  the  first  segment), 
may  belong  to  this  species. 

PBeudagrion  species. 
One  male  from  Porto  Grande,  St.  Vincent,  but  with  the  head  wanting.     Seems  to 
belong  to  an  undescribed  species  of  Pfteudagrion, 

ARACHNIDA. 

ARANEINA. 

By  Nathan  Banks. 

Family  ATTID^. 

MenemeniB  marginellus,  Simon. 

One  damaged  specimen  from  ^' Congo." 

Hasarius  adsonii  ?  And.  <&  Sav. 

Three  specimens  which  probably  belong  to  this  common  tropical  form,   from 
Ascension  Island. 

Family  LYCOSID^. 

Lycoaa  spf 

One  very  much  damaged  specimen  from  Ascension  Island. 
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LyooBa  brevipeB,  iiov.  sp.  Banks. 


Lengthy  $ ,  10  millimeters.    Cephalothoraz  yellowish  brown,  with  three  yellow 

stripes;  a  median,  widest  behind;  and  a  submarginal  one  on  eaoh  side,  wider  than 

^s>        the  median  one  and  bat  slightly  separated  f^om  the  margin.    On  each 

i\~L      side  of  the  anterior  part  of  the  median  stripe  is  a  yellow,  elongate  spot. 

"^^-^^   Eyes  black;  mandibles  reddish;  palpi  and  legs  yellowish,  without  mark- 

FiG.  12.     ings;  sternum  yellow;  abdomen  gray  above,  yellow  beneath ;  a  narrow 

of ^£y<^ yellow  median  stripe  on  anterior  part  of  dorsum,  bounded  by  black; 

bxevipes.    epigynum  reddish;  spinnerets  yellow. 

Cephalothorax  narrow,  pars  cephalica  not  very  high.  Anterior  row  of  eyes 
straight,  as  long  as  second  row,  M.  £.  larger  than  S.  £.  Eyes  of  third  row  same 
size  as  those  of  second  row  and  about  twice  as  far  apart;  legs  short  and  stout; 
sternum  broa<l,  rearly  round;  abdomen  oblong  oval,  widest  behind  the  middle. 
Epigynum  small.    One  specimen,  ''  Congo." 

Pardosa  valida  nov.  sp.  Banks. 

Length,  9 1  ^  Tnillimeters.  Cephalothorax  reddish,  blackened  in  eye  region  and 
on  margins;  mandibles  dark,  red  brown;  sternum  black ;  palpi  and  legs  yellowish, 
with  black  rings  and  spots;  abdomen  dark  brown,  almost  black  above,  venter 
lighter  brown,  clothed  with  white  hairs;  epigynum  red  brown;  spinnerets  black. 

Cephalothorax  broad,  sloping  suddenly  behind  dorsal  groove.    Anterior  row  of 

eyes  curved,  little  shorter  thon  second  row,  S.  E.  slightly  lower  than  M.  E.,  equal 

/^^  in  size.    Eyes  of  second  and  third  rows  equal  in  size,  the  latter  as 

^/^"^W '    ^^^  ^''^°^  ^^®  former  as  tho  former  are  f^om  each  other.    Legs  long, 

especially  the  fourth  pair,  the  tip  of  the  femur  of  which  reaches  the 
Fio.13.  end  of  the  abdomen.    Abdomen  elliptical,  about  as  long  as  tlw 

doH*  vaiida.      ceph  alothorax.    Two  specimens, ' '  Congo ; "  another,  much  damaged, 
from  **  Sierra  Leone." 


ON  A  NEW  GENUS  AND  SOME  NEW  SPECIES  OF  ARANEJE  FROM  THE 
WEST  COAST  OF  AFRICA  COLLECTED  BY  THE  U.  S.  STEAMER 
ENTERPRISE. 

By  Gko.  Marx. 

1.  Selenocoamia  nigroventris,  nov.  spec.     Male.    Figs,  ia  and  \b. 

Cephalothorax  long,  14  millimeters ;  broatl  in  the  middle  region,  12  millimeters. 

Leg  I.  Femur,  12  millimeters;  patella  and  tibia,  14.2;  metatarsus,  8;  tarsus,  5.8; 
total,  40  millimeters. 

Leg  II.  Femur,  11  millimeters;  patella  and  tibia,  12.4;  metatarsus,  8;  tarsus,  5.5; 
total,  36.9  millimeters. 

Leg  III.  Femur,  8.6  millimeters ;  patella  aud  tibia,  10.6 ;  metatarsus,  8.5 ;  tarsus, 
55;  total,  33.2  millimeters. 

Leg  IV.  Femur,  11.3  millimeters;  patella  and  tibia,  13.5 ;  metatarsus,  11;  tarsus, 
5.6;  total,  41.4  millimeters. 

The  whole  upper  surface  of  cephax,  abdomen,  and  legs  densely  covered  with  light 
mouse-colored  pubescence;  sternum,  maxillfe,  labium;  femoral  joint  of  palpi  and 
coxfB  velvety  black ;  abdomen  at  the  central  region  also  black ;  at  the  inner  side  of 
maxillie  a  fringe  of  long,  pink-colored  hairs.* 

Anterior  ME  largest;  posterior  ME  very  close  to  the  former  and  contiguous  with 
the  posterior  L.  £. ;  eye,  tubercle,  transverse,  oval. 

One  male  specimen  Arom  the  Congo. 
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2.  Cydrela  brunnea,  nov.  spec.    Female.    Figs.  2ii-^. 

Cephalotborax  long,  5.5  millimeters;  broad,  iu  the  middle,  4.3;  abdomen  long, 6.5 
millimeters. 

Leg  I.  Femur,  3.8;  patella  and  tibia,  4.2;  metatarsus,  2.5;  tarsus,  2;  total,  12.5 
millimeters. 

Leg  II.  Femur,  3.4;  patella  and  tibia  3.7;  metatarsus,  2.2;  tarsus,  1.6;  total,  10.9 
millimeters. 

Leg  III.  Femur,  3.3;  patella  and  tibia,  3.6;  metatarsus  2.7;  tarsus,  1.3;  total,  10.9 
millimeters. 

Leg  IV.  Femur,  3.8;  patella  and  tibia,  4.5 ;  metatarsus,  3.5 ;  tarsus,  2.8;  total,  14.6 
millimeters. 

Palpi  femur,  3.1  long,  1.5  thick;  pat«lla  and  tibia,  long  2.8,  thick  1.3;  TarsiUy 
long  1.5. 

Cephas,  trophi,  sternum  and  legs  shining  dark  reddish  brown,  the  tibi»,  meta- 
tarsi and  tarsi  a  little  lighter;  abdomen  *  brown,  with  some  spots,  all  parts  spanely 
covered  with  yellowish  hairs. 

C'ephalothorax  oval,  p.  cephal.  impressed  at  the  sides,  attenuated  and  globulate  in 
front;  high,  declining  moderately  from  the  center  to  the  front  and  the  back,  but 
steeply  sloping  transversely ;  median  fossa  short  and  very  distinct,  clypeus  higii 
and  somewhat  projecting. 

The  two  anterior  eyes  contiguous,  a  little  smaller  than  those  of  the  naiddle  tow, 
which  are  the  largest  of  all  and  separated  from  each  other  by  a  space  which  hardly 
equals  their  diameter;  the  smaller  posterior  ME  are  the  same  distance  apart  from 
the  eyes  of  the  second  row  as  these  are  from  the  eyes  of  the  first  row ;  they  are  sep- 
arated from  each  other  by  their  diameter;  the  two  lateral  eyes  of  tbe  third  row  stand 
farther  back  than  the  median  eyes,  and  form  a  recurved  Hue;  clypeus  higher  than 
the  space  between  the  eyes  of  the  first  and  the  second  rows. 

Mandibles  stout,  attenuating  toward  the  tip  and  directed  slightly  backward. 
Maxillte  subtriaugular,  much  broader  than  high,  surrounding  the  labium  and  nearly 
meetiug  each  other  in  front  of  the  latter,  drawn  out  externally  for  the  insertion  of 
the  i)alpi.  Labium  oblong  ovate  and  nearly  twice  as  high  as  it  is  broad.  Sternum 
sinuate  in  front,  posteriorly,  slightly  pointed,  with  swellings  opposite  the  coxc, 
not  higlier  than  broad,  and  flat.  Palpi  nearly  three  times  as  stout  as  the  legs; 
femoral  joint  clavate  at  apex,  tibial  joint  at  the  inner  side  with  a  row  of  short 
blunt  spines;  tarsus  terminating  into  a  long  strong  tooth  and  armed  at  the  sid« 
with  double  rows  of  similar  spines. 

Legs  slender,  hairy,  all  joints  but  the  femora  with  numerous  short  spines  on  the 
snjierior  surface  and  longer  ones  beneath,  which  are  particularly  numerous  at  the 
distal  ends  of  tibite  and  metatarsi. — Congo. 

3.  Cydrela  maculata,  nov.  spec.    Female.    Fig.  3a-d. 

Cephalotborax  long,  4  millimeters;  broad  in  the  middle,  2.2;  abdomen  long,  4— 
broad,  3. 

Leg  I.  Femur,  2;  patella  and  tibia,  3;  metatarsus,  1.6;  total,  7.8  millimeters. 

Leg  II.  Femur,  1.6;  patella  and  tibia,  2;  metatarsus,  1.3;  total,  5.7  millimeteri. 

Leg  III.  Femur,  1.8;  patella  and  tibia,  2;  metatarsus,  1.5;  total,  6.3  millimet^s. 

Leg  IV.  Femur,  2.4;  patella  and  tibia,  2.4;  metatarsus,  2;  total,  8  millimeterB. 

Cephalotborax,  mouth  parts,  sternum,  palpi,  and  legs  dark  brown;  coxie  lighter 
colored,  abdomen  browuish  with  two  round  yellowish  spots  closely  together  at  the 
base  of  the  dorsum,  and  two  or  three  short,  transverse,  recurved  lines  of  the  same 
color  above  the  spiuneretis ;  at  the  under  side  the  basal  region  and  the  spinnerets 
are  light  brown. 

*  The  abdomen  is  bo  much  shriveled  that  it  is  im]>ofMible  t4>  determine  ita  form  or  color. 
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Cephax  oblong  ovate,  high,  not  much  narrower  in  front  than  in  the  middle  regioD  .* 
seen  from  the  side  the  dorsum  is  highly  arched  in  the  longitudinal  axis.  P.  cephal. 
not  distinctly  separated  from  p.  thorax,  in  Aront  rounded  and  globulate,  median 
foflsa  short  and  very  deep. 

Eyes  subequal,  anterior  eyes  separated  from  each  other  by  a  space  equal  to  three 
times  their  diameter.  Space  between  the  eyes  of  the  second  row  about  equal  to 
their  diameter;  these  eyes  are  removed  from  the  anterior  by  a  space  equal  to  the 
last  mentioned.  Posterior  eye  row  strongly  recurved,  the  middle  eyes  a  little  far- 
ther apart  than  the  eyes  of  the  second  row,  the  posterior  lateral  eyes  removed  from 
the  middle  by  a  distance  equal  to  three  times  their  diameter. 

Cephax  twice  as  long  as  broad.  Legs  on  all  joints  but  the  femora  with  a  few 
short  spines,  slender  and  short.  Palpi  twice  as  stout  as  femur  I  and  armed  like 
brunnea. 

Four  specimens  from  Kilimanjaro,  Africa. 

MachomenuB  nov.  genus. 

Cephalothorax  perfectly  flat,  a  little  longer  than  broad,  much  rounded  at  the 
aides,  a  little  constricted  behind  the  posterior  lateral  eyes.  A  distinct  and  very 
prominent  transverse  ridge  between  the  two  eye  rows,  extending  outward,  forming 
a  sharp  and  prominent  point  on  each  side. 

Eyes  eight,  in  two  transverse  rows,  the  anterior  straight  row  situate  at  the  vertical 
front  of  the  cephalothorax  before  the  ridge,  the  posterior  slightly  recurved  row 
with  the  two  middle  eyes  on  the  flat  dorsal  surface  and  the  lateral  eyes  on  the  po8> 
terior  angle  of  the  projecting  point  of  the  ridge.  The  anterior  lateral  eyes  the 
largest;  space  between  the  anterior  middle  eyes  equals  about  one  and  one-half  of 
their  diameter,  and  they  are  about  twice  as  far  removed  from  the  anterior  lateral 
eyes.  The  posterior  lateral  eyes  a  little  larger  than  posterior  middle ;  the  eyes  of 
this  row  are  about  equidistant. 

Mandibles  weak,  short,  directed  backward.  Maxillte  inclined  over  the  labium, 
truncate  at  apex,  labium  broader  than  long,  subtriaugular,  rounded  at  tip. 

Legs :  The  two  anterior  pairs  much  longer  and  stouter  than  the  two  posterior  pairs ; 
first  pair  a  little  longer  than  second.  Tibia)  with  a  few  scattered  spines  at  the 
inner  side,  and  a  double  row  of  prominent  spines  at  the  metatarsi  of  the  two  ante- 
rior pairs;  no  scopala  on  the  tarsi. 

MachomenuB  albiduB  nov.  sp.    Male  (undeveloped),  Fig.  4a-c. 

Cephalothorax  whitish,  with  two  longitudinal  brownish  bands  removed  from  the 
lateral  borders  by  a  space  equaling  their  width.  Mouth  parts,  sternum,  and  legs 
yellow,  mottled  with  white  spots.  Abdomen  oblong-ovate,  with  two  dark  spots  in 
the  first  third  of  its  length  and  a  number  of  transverse  lines  on  the  posterior  region. 
Several  undeveloped  males  and  females  from  Congo. 

5.  Selenopa  bro'wnil  nov.  sp.    Female,  Fig  5a. 

Cephalothorax  long,  4.5;  broad  in  the  middle,  5.4;  broad  in  front,  2.6  millimeters. 
Abdomen  long,  6.5;  broad, 5;  first  leg,  15.6  millimeters  long;  second  leg,  18  milli- 
meters; third  leg,  17.5  millimeters;  fourth  leg,  18  millimeters. 

Cephalothorax  uniformly  reddish,  testaceous,  with  brownish  narrow  lateral  borders ; 
p.  cephal  slightly  more  red ;  mouth  parts  of  the  same  color,  apex  of  maxilhe  and 
labium  with  a  paler  border ;  sternum  paler.  Abdomen  olive-yellowish  brown,  with 
three  pair  of  white  spots  in  the  middle  region  and  several  similar  ones  at  the  apioiii 
border,  several  indistinct  transverse  dark  wavy  bands  and  brown  spots;  at  the  uudiT 
side  pale  grayish-yellow ;  legs  yellowish  at  the  inner  side,  with  a  brownish  hue,  and 
at  the  tibiflB  with  two  dark  rings,  which  are  more  distinct  in  the  two  anterior 
pairs  than  in  the  two  posterior;  all  eyes  surrounded  by  a  black  area,  which  is  leas 
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dilitinct  at  the  (central  eye  and  most  prominent  in  the  posterior  lateral;  these  latter 
are  situated  upon  a  large  black  tubercle. 

The  anterior  eye  row  nearly  straight,  close  to  the  margin  of  the  clypeos;  the  median 
eyes  about  their  diameter  apart,  the  smaller  lateral  oblique.  The  posterior  row  re- 
curved, the  middle  eyes  a  little  larger  than  those  of  the  first  row  and  only  apart 
from  these  by  a  space  equaling  their  radius.  The  posterior  lateral  eyes  the  largest, 
situate  at  the  outer  side  of  a  large  tubercle;  the  posterior  middle  eyes  are  farther 
apart  than  they  are  from  the  posterior  lateral. 

Mandibles  subgeniculate  at  the  base,  directed  forward  and  divergiiig. 

MaxilliB  arched,  at  the  basal  half  concave,  snrroanding  the  labinm ;  at  the  dis- 
tal half  rounded  at  both  sides  to  an  oval.  Labium,  about  half  as  long  as  max- 
illaB ;  a  little  longer  than  broad,  wider  at  apex  than  at  the  base,  and  rounded  at  tip. 
Sternum  oval,  slightly  longer  than  broad. 

Abdomen  truncate  in  front,  with  nearly  parallel  sides  and  pointed  at  apex,  covered 
with  short,  bristle  like  hairs. 

Legs  long  and  slender,  with  a  sparse,  fine  pubescence ;  the  tibiie  of  the  two  anterior 
pair  with  three  pair,  the  metatarsi  with  two  pair,  of  very  long  spiuee.  Several 
females  from  the  Congo. 

6.  Epeira  eclipsia  nov.  sp.    Fig.6a^5. 

Cephalothorax  long,  5.4  millimeters;  broad  in  the  middle,  4.3;  broad  in  front  2 
millimeters;  abdomen  long,  10;  broad,  6.5  millimeters ;  first  leg,  20  millimeters  long; 
second,  18.5;  third,  12;  fourth,  20  millimeters. 

Cephalothorax  pale  yellow,  with  a  dark-brown  strip  running  over  the  dorsum  and 
a  similar  one  on  each  side,  not  ((uite  at  the  margin.  Abdomen  grayish,  mottled  with 
darker  and  lighter  spots  at  the  sides,  a  scalloped  longitudinal  band  running  over  the 
dorsum,  a  few  brown  short  stripes  near  the  angles  of  the  scallops.  At  the  under  side, 
in  the  central  region,  a  black  longitudinal  band  running  from  the  epigynum  to  the 
spinnerets,  bordered  by  a  narrow  white  stripe  which  widens  into  an  oval  spot  at  the 
middle  region,  and  a  similar  but  smaller  spot  at  the  base  of  the  spinnerets.  Legi 
reddish-yellow,  with  dark-brown  bands  and  with  many  short  spines.  Sternum 
blackish-brown,  with  a  narrow  yellow  longitudinal  band.  Maxill»  and  labium  dark 
brown,  with  lighter  tips.     Congo. 

EXPLANATION  OF  PLATE  LXX. 


la.  SelenocoBmia  nigrorentrit  n.  sp.,  eyes. 

1  b.  Selenocotmia  nigroren  trit,  male  palpas. 

2a,  Cydrelabrunnean,  p., female,  enlarged. 

*2b.  Cydrela  hrnnneay  eyes. 

2c.  Cydrela    brunnea,  palpi,   trophi,  and 

sternum. 

2d.  Cydrela  brunnettf  epigynun' 

3a.  Cydrela  maculata  n.  sp.,  eyes. 

36.  Cydrela  maonlaia,  epigynum. 


4a.  Machomenue  albidue  n.  sp.,  male,  nnde- 
veloped,  enlarged. 

46.  Machamenue  albidus,  face  from  the 
front. 

4c.  Machamenus  albidus,  face  tilted  up- 
ward. 

5a.  Selenops  broumii  n.  sp.,  epigynum. 

6a.  Epeira  eclipsis  n.  sp.,  female  enlarged. 

66.  Epeira  eclipsiSf  epigynum. 
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Arachnida  of  Eclipse  Expedition. 
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ON  SOME  FOSSIL  UNIOS  AND  OTHER  FRESH-WATER  SHELLS 
FROM  THE  DRIFT  AT  TORONTO,  CANADA :  WITH  A  REVIEW  OF 
THE  DISTRIBUTION  OF  THE  UNIONIDA  OF  NORTHEASTERN 
NORTH  AMERICA. 

Chas.  T.  Simpson,    ^ 

Aid,  Deparlmefit  of  Mollusks, 

The  United  States  National  Museum  has  recently  received  from 
Mr.  A.  P.  Coleman,  ot  the  School  of  Practical  Science  of  Toronto,  a 
number  of  fossil  Unios  and  other  fresh-water  shells  from  the  drift  of 
that  city,  the  former  of  which  are  highly  important  in  their  bearings 
on  the  distribution  of  certain  species  of  that  genus.  They  were  ob- 
tained l^om  a  bed  of  sand  between  two  glacial  beds  in  a  railway  cut 
on  the  Belt  Line,  north  of  Winchester  street,  20  to  25  feet  above  the 
Eiver  Don. 

Eight  species  and  one  variety  of  Unios  and  six  species  of  other  fresh- 
water shells  were  sent,  all  of  which  are  living  at  the  present  day.  All 
the  Unios  are  characteristic  forms  of  tbe  Mississippi  Valley,  but  of 
these  only  tliree  species  have  ever  been  reported  from  Canada. 

The  material  was  received  in  rather  bad  condition;  in  the  case  of 
the  Unios  the  valves  were  all  more  or  less  broken  and  somewhat 
crumbled,  yet  I  have  been  able  to  identify  with  certainty  most  of  the 
specimens. 

It  may  be  well  before  giving  a  list  of  these  specimens,  and  stating 
the  range  which  they  at  present  occupy,  to  briefly  outline  the  distri- 
bution of  the  Unionidce  of  Eastern  North  Ameiica.  I  shall  not  go  into 
details  regarding  this  matter,  which  I  have  treated  at  length  in  a 
paper  recently  published  in  the  American  Naturalist.* 

Suffice  it  to  say  that  at  the  present  time  a  common  assemblage  of 
the  Naiades  inhabits  the  entire  Mississippi  Drainage  Area,  to  tbe  <al- 
most  absolute  exclusion  of  all  other  forms.  Within  this  region  is 
foaud  the  most  magnificent  development  of  the  Unionidse  of  any  part, 
of  the  world.  It  is  an  ancient  fauna,  having  descended  in  a  no  doubt 
unbroken  line,  and  through  forms  which  have  in  some  cases  scarcely 
changed,  from  the  Cretaceous  period.  The  species  and  individuals  are 
exceedingly  numerous;  they  are  often  very  large  and  ponderous,  orna- 
mented with  beautiful  and  odd  patterns  of  color  and  sculptui^e.  Unione 
life  seems  to  have  run  riot  here,  and  there  is  only  one  other  area  in  the 
world  at  all  comparable  to  it  in  this  respect — that  of  China — which  has 
no  doubt  received  a  part  of  its  stock  from  the  same  source  as  the  ter- 
ritory in  question. 

While  many  species  actually  found  within  this  area,  and  others  be- 
longing with  groups  having  their  metropolis  here,  have  spread  far  out 


*Oii  the  RelAtionahips  and  Distribntion  of  the  North  American    Unionid(P,  with 
noted  on  the  West  Coast  Species.    American  Naturalist,  Vol.  xxvii,  No.  316,  p.  3^. 
rroceedingn  National  Musenm,  Vol.  XVI— Ko.  952. 
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into  other  regions,  I  know  of  but  a  single  species  belonging  elsewhere 
that  has  been  foand  within  this  basin,  a  case  that  I  shall  refer  to  later.* 

The  streams  of  Texas  are  almost  wholly  peopled  with  these  and 
closely  related  forms,  which,  in  some  cases,  extend  well  into  Eastern 
Mexico,  and  even  Central  and  Northern  South  America.  To  the  north- 
ward and  eastward  a  number  of  characteristic  Mississippi  Uniones  have 
extended  into  the  Red  Eiver  of  the  North,  the  Saskatchewan,  the 
Mackenzie,  to  the  Hudson  Bay  Territory,  Michigan,  and  Canada.  It  is 
probable  that  one  of  these  species  is  even  found  in  the  Columbia  River, 
Utiio  luteolusy  where  it  is  known  by  the  name  of  U,  oregonensis.  It  will 
be  therefore  seen  that  the  Naiades  of  this  region  are  vigorous  and  ag- 
gressive. 

The  waters  that  drain  into  the  Atlantic  are  inhabited  by  a  totally 
different  set  of  Uniones,  which,  as  a  rule,  are  moderate  in  size^  of  rather 
frail  structure,  and  not  remarkable  for  color  or  sculpture.'  The  Appa- 
lachian chain  acts  as  an  almost  total  barrier  to  the  mingling  of  the 
forms  of  the  two  areas,  and,  so  far  as  is  known,  only  a  very  few  of  these 
eastern  species  extend  westward  to  the  headwaters  of  the  St.  Lawrence. 

The  following  is  a  list  of  shells  sent  by  Mr.  Coleman : 

Unio  phaseoius  Hild.  Six  valves.  An  abundant,  widely  distributed 
species,  whose  recorded  northern  limits  are  western  New  York,  Che- 
boygan County,  Michigan,  near  the  Mackinaw  Straits,  and  St.  Peters, 
Minn. 

Unlo  occidens  Lea?  Part  of  a  right  valve.  It  is  found  living  as  far 
north  as  Ottawa,  Canada. 

Unio  pu8tulo8U8  Lea.  Six  valves  in  bad  condition,  which  I  believe  to 
be  typical  pustulosm.  Not  reported  outside  the  Mississippi  area.  It 
extends  north  to  St.  Peters,  Minn.,  and  southern  Wisconsin. 

Unio  pmttilmus  var.  Svhoolcrafti  Lea.  Four  valves  and  the  posterior 
part  of  a  pair.    It  occurs  north  to  Grand  Rapids,  Mich.,  and  Lake  Erie. 

Unio  tindtilatm  Bar.  Part  of  a  left  valve  in  bad  condition,  but  un- 
doubtedly this  species.  Mississippi  area  into  Texas,  north  to  Ottawa, 
and  Red  River  of  the  North. 

Unio  reetuH  Lam.  Right  valve  of  a  young  specimen.  Widely  dis- 
tributed, extending  to  Ottawa  and  the  Red  River  of  the  North. 

"  No.  85981  of  the  I^aac  Lea  collcctioD,  now  in  the  National  Mnflenm,  was  sent  to 
Mr.  Lea  from  the  pouds  of  the  Wabash  by  Dr.  Lewis,  and  labeled  by  the  latter 
"Unio  8uhro8tralu8  Say."  The  former  changed  it  to  nasuius.  No.  85938,  same  col- 
lection, Foote'M  Pond,  Gibson  County,  Indiana,  waa  labeled  V,  na»utu8  by  Lea.  I 
have  carefully  examined  these  shells  and  unhesitatingly  pronounce  ttieni  t4>  be  U. 
subrostratuSy  a  form  closely  resembling  U^nasntHs  at  times,  but  always  more  inflated 
and  differently  shaped  in  the  ventral  region.  There  are  authentic  shells  of  T.  mAstttiu 
from  Ohio  in  Dr.  Lea's  collection,  but  they  are  all  &om  streams  that  fall  into  Lake 
Erie.  One  Unio  in  the  Museum  collection  (No.  26060),  from  J.  A.  Lapham,  is  labeled* 
U.  radiatue,  Pine,  northeast  boundary  of  Wisconsin.  Pine  County  is  in  Minuesotay 
near  Lake  Superior,  and  is  drained  by  the  St.  Croix  River,  a  tributary  of  the  Missis- 
sippi. I  am  inclined  to  refer  this  specimen  to  the  very  nearly  related  Unio  InteolMtjtk 
common  Mississippi  Basin  species. 
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Unio  trigonus  Lea.  Fourteen  valves.  Its  northern  limits  are  west- 
em  New  York,  southern  Michigan,  and  St.  Peters,  Minn. 

Unio  aolidus  Lea.  Eleven  valves.  Not  hitherto  reported  outside  the 
Mississippi  Basin. 

Unio  claviM  Lamt  Five  valves  in  bad  condition,  which,  after  the 
most  careful  and  exhaustive  comparison,  I  refer  to  this  species.  It  is 
confined  to-day  to  the  Mississippi  area,  reaching  north  into  western 
New'Jork. 

Quite  a  number  of  specimens  of  the  other  fresh-water  shells  were 
received  in  bad  condition.  These  are  Pleurocera  elevatum  Lea,  P.  sttb- 
ulare  Lea,  P.  pallidum  Leat  and  an  undetermined  species;  Valvata 
sincera  Say,  remarkably  depressed,  and  Sphcerium  striatinum  Lam. 
All  of  these  are  now  found  living  in  Canada,  except  the  first  mentioned 
species,  which  is,  I  believe,  confined  to  the  Mississippi  area. 

The  theory  founded  by  Agassiz  and  elaborated  by  Dawson,  XJpham, 
Gilbert,  Tyrrell,  and  others,  that  during  the  glacial  period  the  archaean 
region  of  Canada  was  elevated  from  1,000  to  2,000  feet  above  its 
present  level,  and  that  it  was  covered  with  an  ice  mantle  from  3,000 
to  6,000  feet  thick,  a  mantle  which  in  the  eastern  part  of  the  United 
States  extended  down  to  latitude  38°  or  40°;  that  in  the  Champlain 
period  which  followed  there  was  a  subsidence  over  this  area,  during 
which  great  lakes  were  formed  by  the  melting  ice,  whose  northern 
shores  were  the  yet  remaining  wall  of  ice,  and  whose  southern  borders 
were  the  land  that  sloped  northward;  and  that  they  drained  into  the 
Mississippi  system,  is  most  strongly  confirmed  by  the  evidence  of  these 
fossil  Unios,  and  by  every  fact  of  the  distribution  of  the  Naiades  in  this 
general  region  to- day.  It  is  believed  that  the  entire  system  of  the 
present  Great  Lakes  was  united,  and  that  at  one  time  it  covered  a  con- 
siderable part  of  lower  Michigan,  and  extended  well  into  Ohio,  Indiana, 
and  Illinois.  What  has  since  become  the  Bed  Kiver  of  the  North,  which 
at  that  time  was  an  arm  of  the  great  lake  Agassiz,  no  doubt  had  its  outlet 
into  the  Upper  Mississippi  from  the  small  Bois  des  Sioux  Kiver,  which 
rises  in  Lake  Traverse,  and  from  this  connected  with  Big  Stone  Lake, 
near  by,  the  head  of  the  Minnesota  Eiver.*  The  waters  of  the  St.  Law- 
rence, dammed  with  ice,  could  only  escape  into  the  Mississippi  system. 

It  is  quite  probable  that  if  the  species  of  Naiades  which  now  are  found 
on  the  Atlantic  slope  inhabited  any  considerable  part  of  the  upper  St. 
Lawrence  and  northern  drainage  systems  previous  to  the  glacial 
period,  the  great  cap  of  ice  grinding  over  the  country,  together  with  the 
rigorous  climate,  nearly  or  quite  exterminated  them  in  this  area.  As 
evidence  in  this  direction,  the  case  of  Margaritana  margaritifera  may 
be  cited.  It  is  an  oriental  species,  having  its  metropolis  in  northern 
Europe  and  Asia,  which  has  crossed  over  into  North  America  in  all 

*  Geological  and  Natural  HiHtory  Survey  of  Canada,  new  series,  Vol.  vi,  1888-89, 
p.  5.    E. 

Proc.  N.  M.  93 38  P  niniolr> 
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probability  by  a  now  submerged  landway,  and  to-day  is  found  in  Britigh 
Columbia^  WasMngton,  Oregon,  northern  California,  and  in  the  upper 
waters  of  the  Missouri.  It  is  again  met  with  in  eastern  Canada,  New 
England,  Pennsylvania,  and  New  York,  but  has  not  been  rejwrted  from 
any  of  the  intervening  territory.  The  suggestion  made  several  years 
ago  by  Prof.  A.  G.  Wetherby  •  that  it  had  been  destroyed  in  this  region 
by  glacial  action  seems  the  most  reasonable,  and  it  is  x)08sible  that  at 
the  eastern  side  of  the  continent  it  might  have  survived  in  the  area  not 
covered  by  the  ice  cap  or  that  it  may  have  been  driven  to  the  south- 
ward before  it.  This  is  the  only  naiad  now  found  living  within  the 
Mississippi  drainage  area  that  may  said  to  belong  to  the  Atlantic  sys- 
tem, and  it  is  undoubtedly  an  immigrant.  It  probably  entered  the 
Missouri  through  streams  which  connected  that  river  with  the  North- 
western lake  system. 

Unio  radiatiis,  a  characteristic  Atlantic  drainage  form,  has  been 
reported  from  Lake  Winnipeg  and  the  Nelson  Eiver,t  but  it  ap- 
proaches so  near  to  U^iio  luteolus^  a  common  Mississippi  shell,  that  the 
identification  may  be  considered  somewhat  doubtful.  Unio  eampUi' 
natusy  another  characteristic  Atlantic  area  species,  has,  on  the  excellent 
authority  of  Mr.  Bryant  Walker,  been  found  in  the  southern  peninsula 
of  Michigan,  and  Unio  nasutu^,  a  third  abundant  and  widespread  east- 
ern form,  is  frequently  met  with  in  that  state,  and  in  streams  in 
northern  Ohio  that  drain  into  Lake  Erie.  But  the  Red  River  of  the 
North,  so  far  as  is  known,  is  peopled  wholly  with  Mississippi  Yalley 
Naiades,  and  some  of  them  extend  to  the  Mackenzie  River. 

At  the  time  during  the  Champlain  period  when  the  waters  of  the 
northern  lake  region  overflowed  into  the  Mississippi  Basin,  many  of 
the  hardier,  more  vigorous,  and  characteristic  species  of  the  latter  ter- 
ritory migrated  northward  and  established  themselves;  most  of  them 
remain  in  the  streams  that  now  drain  northward  and  northeast- 
ward, but  a  few  have  possibly  retreated,  while  others,  including  three 
of  those  received  from  Toronto,  are  to-day  in  all  probability  confined 
to  the  Mississippi  Valley.  The  lower  peninsula  of  Michiganis  almost  ex- 
clusively inhabited  by  these  forms,  as  well  as  the  Great  Lakes,  and  they 
extend  well  down  the  St.  Lawrence  and  north  and  east  into  Canada. 

To  briefly  recapitulate,  then,  the  Unio  fauna  of  the  Mississippi  Val- 
ley is  remarkably  distinct,  being  nearly  related  only  to  a  part  of  that 
of  northeastern  Asia.  It  is  an  old  fauna,  dating  back  through  an 
almost  unbroksn  series  of  species  to  the  Laramie  group  of  the  Creta- 
ceous, and  it  is  remarkably  developed  in  large,  vigorous  species  and 
numerous  individuals.  That  these  forms  are  dominant  is  proven  by 
the  fact  that  they  so  exclusively  occupy  this  vast  areA,  and  that  they 
have  spread  so  widely  into  other  regions,  through  a  great  variety  of 
climate  and  conditions. 

*J1.  Cin.  Soc.  Nat.  Hist.  July,  1881,  p.  7. 

t  Land  and  fresh- water  ehells  of  Manitoba.    Robert  Christy. 
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The  Unionidce  of  the  Atlantic  slope  are  far  less  vigorous  and  aggres- 
sive, and  evidently  are  not  fitted  to  take  possession  of  wide  and  diver- 
sified areas.  If  they  occupied  any  considerable  part  of  the  great 
British  American  plain  before  the  drift  period,  it  is  not  at  all  improb- 
able that  they  were  well-nigh  exterminated  by  the  onward  movement 
of  the  great  cap  of  ice,  which  relentlessly  ground  its  way  from  north 
to  south  over  the  face  of  the  country.  At  the  close  of  the  ice  age, 
when  this  great  glacial  sheet  began  to  melt  away  at  its  southern  bor- 
der, the  water  of  this  great  region,  which  sloped  to  the  northward  and 
eastward,  dammed  up  by  the  great,  ice  wall  in  that  direction,  was 
forced  over  into  the  Mississippi  through  various  outlets,  and  the 
Unionids  of  the  latter  territory,  finding  an  easy  entrance  into  a  region 
almost  or  quite  destitute  of  other  forms,  rapidly  worked  in  and  became 
the  dominant  fauna  when  the  great  wall  had  melted  away  and  the 
streams  resumed  their  normal  courses. 

The  absence  of  the  Atlantic  species  to  day  throughout  a  large  part 
of  the  upper  St.  Lawrence  region  may  perhaps  be  accounted  for  by 
supposing  that  they  have  never  been  able  to  cope  with  and  dispossess 
their  more  persitent  relatives  from  the  Mississippi  Valley,  though  the 
evidence  afforded  by  the  fossils  described  in  this  paper  would  go  to 
show  that,  to  a  certain  extent,  some  of  them,  at  least,  had  retreated. 

Mr.  Dall  has  called  my  attention  to  the  important  bearing  which 
these  fossils  may  have  (if  the  geological  facts  stated  be  fully  confirmed 
by  further  exploration)  upon  the  theory  of  a  mild  interglacial  period, 
preceded  and  followed  by  an  advance  of  the  ice.  If  the  ice  receded  to 
the  vicinity  of  Toronto,  allowing  these  Mississippi  species  to  attain  to 
that  region,  the  fact  that  they  did  not  establish  themselves  there 
would  be  easily  accounted  for  by  the  subsequent  advance  of  the  ice 
and  the  destruction  of  the  colony.  The  final  melting  and  disappear- 
ance of  the  ice  cap,  being  complicated  by  changes  in  the  direction  of 
the  drainage,  might  not  afford  a  second  opportunity  for  the  immigra- 
tion of  the  species  in  question. 
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DESCRIPTIONS  OF  SOME  NEW  BIRDS  COLLECTED  ON  THE 
ISLANDS  OF  ALDABRA  AND  ASSUMPTION,  NORTHWEST  OF 
MADAGASCAR,  BY  Dr.  W.  L.  ABBOTT. 

BY 

Robert  Ridgway. 

Curator  of  the  Department  of  Birds. 
1.    Ixocinola  madagaBcarienais  rostrata  snbsp.  dot. 

SuBSP.  Ghab. — Similar  to  true  J.  madagnscariensis^  but  larger,  the 
bill  especially,  and  coloration  paler. 

Hab. — Aldabra  and  Gloriosa  islands. 

Type,  No.  128,658,  male  ad.,  Aldabra  Island,  October  2, 1892^  Dr. 
W.  L.  Abbott.  Length  (before  skinning),  9|  inches;  wing,  4.50;  tail, 
4.00;  exposed  culmen,  0.82;  depth  of  bill  through  nostril,  0.28;  tarsus, 
0.86 ;  middle  toe,  0.65.  "  Bill  orange-red,  tip  black ;  feet  fleshy  brown." 
(Abbott,  MS.) 

2.    Bnchanga  aldabrana  sp.  nov. 

Sp.  Ch  ab. — Differing  from  B.  atra  in  larger  and  more  strongly  hooked 
bill,  much  longer  nasal  plumes  (reaching  halfway  from  nostrils  to  tip 
of  bill),  much  narrower  rectrices,  and  in  the  very  pale  coloration  of  the 
female. 

Adult  male  (type,  No.  128,719,  U.  S.  Nat.  Mus.,  Aldabra  Island,  Oc- 
tober 8,1892;  Dr.  W.  L.  Abbott):  Entirely  black,  glossed  with  green- 
ish blue,  the  remiges  and  rectrices  much  duller,  more  brownish,  and 
very  faintly  glossed.  ^*Irides  red,  bill  and  feet  black.-'  Length  (be- 
fore skinning),  11.25;  wing,  5.30;  tail,  5.55;  middle  feathers,  4.20;  cul- 
men (from  extreme  base),  1.15;  depth  of  bill  through  nostril,  0.%; 
tarsus,  0.92;  middle  toe,  0.60. 

Adult  female  (No.  128,722,  same  locality  and  collector,  October  2, 1892) : 
Above  dull  slate- gray,  the  margins  of  the  feathers  on  forehead  and  hind 
neck  and  lower  part  of  rump  approaching  grayish  white;  wing-coverts 
dull  greenish  slate  indistinctly  edged  with  dull  brownish  white;  remi- 
.^^es  and  rectrices  dull  grayish  brown,  edged  with  paler.  Under  parts 
grayish  white,  the  feathers  of  the  breast,  belly,  etc.,  dusky  grayish  be. 

Froceedings  National  MuHoam,  Vol.  XVI— No.  953. 
[Advance  ahoeU  of  thiM  paper  were  published  August  10,  1803.] 
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neatb  the  surfa<;e;  under  wiiif^^-coverts  almost  wholly  i)ure  white.  Bill, 
legs,  and  feet  black;  "irides  reddish  brown."  Length  (before  skin- 
ning), 9.75;  wing,  4.80;  tail,  4.80;  middle  feathers,  4.08;  cubnen  (to  con- 
cealed base),  1.12;  depth  of  bill  through  nostril,  0.38;  tarsus,  0.90;  mid- 
dle toe,  0.60. 

Immature  males  are  variously  intermediate  in  color  between  the 
adult  male  and  adult  female. 

The  collection  contains  three  adult  males,  two  immature  males,  and 
one  adult  female,  representing  dates  from  October  2-19,  inclusive. 

3.  Foudia  aldabrana  Hp.  nov. 

Sp.  Chab. — Similar  to  F.  madagoHcariemis  (Linn.),  but  very  much 
larger. 

Adult  male  (type,  No.  128,692,  U.  S.  Nat.  Mus.,  Aldabra  Island,  Octo- 
ber 5, 1892;  Dr.  W.  L.  Abbott):  Head,  neck,  chest,  and  upper  breast 
bright  scarlet  (ilame  scarlet  on  under  parts);  rest  of  under  parts  rather 
light  chrome-yellow,  tinged  with  orange  on  abdomen  and  with  scarlet 
on  the  crissum.  Lores  and  orbits  black.  Back  and  scapulars  light 
yellowish  olive  broadly  streaked  with  black ;  rump  plain  light  tawny 
olive- brown;  upper  tail-coverts  flame-scarlet.  Wings  dull  blackish, 
all  the  feathers  margined  with  light  olive  or  olive-yellowish;  tail  olive- 
grayish,  the  feathers  edged  with  yellowish  olive.  ^'Bill  black;  irides 
dark  brown;  feet  brownish  flesh."  Length  (before  skinning),  6iiO 
inches;  wing,  3.30;  tail,  2.10;  culmen,  0.75;  depth  of  bill  at  base,  0.50; 
tarsus,  0.92;  middle  toe,  0.05. 

Adult  female  (No.  128,690,  same  locality  and  collector,  October  3): 
Pileum  and  hind  neck  deep  olive-bufl",  narrowly  and  rather  indistinctly 
streaked  with  dusky;  superciliary  stripe,  cheeks,  atid  sides  of  neck, 
light  brownish  yellow;  a  post-ocular  streak  of  dusky;  anterior  under 
parts  pale  Naples-yellow  (palest  on  throat),  the  posterior  lower  parts 
deeper  yellow.  Otherwise  like  the  adult  male,  but  without  trace  of 
red  anywhere.  "Upper  mandible  horny  brown,  lower  mandible  pale 
homy;  feet  flesh-color.'^  Length  (before  skinning),  5.50;  wing,  3.05; 
tail,  2.10;  culmen,  0.70;  depth  of  bill  at  base,  0.50;  tarsus,  0.85;  mid- 
dle toe,  0.60. 

Two  other  adult  males  show  a  mixture  of  red  on  the  back,  and 
one  of  them  has^the  lower  rum  p,  as  well  as  the  upper  tail-coverts,  red. 
It  is  therefore  probable  that  in  full  plumage  this  species  has  the  red 
as  extensive  as  in  F.  madagascariensis. 

A  young  male  is  like  the  female  described  alwve,  but  is  somewhat 
brighter  yellow  beneath. 

4.  Rougetius  aldabranus  sp.  nov. 

Sp.  Oh ab. — Similar  to  R.  gularis^  of  Assumption,  but  without  trace 
of  dusky  streaks  on  dorsal  region,  and  with  white  bars  on  belly  and 
flanks  much  less  distimit  (sometimes  almost  wanting). 
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Type,  No.  128,835,  U.  S.  Nat.  Mus.,  Aldabra  Island,  October  10, 
1892;  Dr.  W.  L.  Abbott.  Length  (before  skinning),  12.50  inches, 
"irides  chestnut-brown;  feet  blackish  brown;  bill  black,  base  pink." 

Eight  adults  from  Aldabra  compared  with  four  from  Assumption 
Island  agree  in  the  above-mentioned  characters.  In  the  type,  there  is 
scarcely  a  trace  of  white  bars  on  the  abdomen,  while  those  on  the 
flanks  and  thighs  are  nearly  obsolete.*  Other  specimens,  however, 
have  these  markings  well  developed,  though  never  so  broad  and  distinct 
as  in  jB.  gulariSj  while  in  none  of  them  is  there  even  a  trace  of  the 
blackish  streaks  on  the  back,  which  are  very  conspicuous  in  all  the 
birds  irom  Assumption. 

5.  Ibis  abbotti  sp.  dot. 

8p.  Ghab. — Similar  to  J.  bernierij  as  distinguished  from  J.  cethiopica 
but  lower  neck  naked  and  minutely  papillose;  remiges  without  dark- 
colored  tips  (blackish  gray  in  L  bernierij  dark  metallic  green  in  I.  (ethi- 
opica) ;  decomposed  tertials  greenish  blue  on  outer,  grayish  green  on  in- 
ner, webs  and  iris  light  blue  instead  of  white. 

Hab. — Aldabra  Island. 

Type,  No.  128,812,  female  ad.,  Aldabra  Island,  October  8, 1892;  Dr. 
W.  L.  Abbott. 

6.  Snla  abbotti  sp.  nov. 

Sp.  Ghab. — Most  like  8.  cyanopsj  but  bill  much  more  robust,  and  color- 
ation diflPerent,  the  prevailing  color  of  the  wings  and  tail  deep  black  in- 
stead of  grayish  brown,  the  wing-feathers  (both  remiges  and  coverts) 
with  inner  webs  and  bases  largely  and  abruptly  pure  white,  and  the 
upper  tail-coverts  and  flanks  marked  wdthguttate  or  wedge-shaped  spots 
of  black. 

Adult  male  (type.  No.  128,761,  Assumption  Island,  Indian  Ocean,  Sep. 
tember  18, 1892 ;  Dr.  W.  L.  Abbott) :  Head,  neck,  back,  rump,  upper  tail- 
coverts,  and  entire  under  parts  pure  white;  scapulars  and  wing-coverts 
pure  white  basally,  grayish  black  terminally,  the  former  mostly  con- 
cealed, but  frequently  exposed  as  angular  spots,  or  streaks,  particularly 
on  the  lesser  and  middle  wing-coverts;  greater  coverts  with  inner  webs 
pure  white,  except  at  tip;  remiges  and  primary-coverts  black  superfi- 
cially, but  inner  webs  of  secondaries  chiefly  (those  of  innermost  feathers 
wholly)  pure  white,  and  those  of  the  primaries  also  largely  pure  white, 
this  color  reaching  to  the  shaft  on  the  basal  portion  of  the  first  quill, 
which  also  has  the  outer  web  white,  and  the  shaft  yellowish  white,  at 
base;  on  the  innermost  primary  the  white  forms  a  broad  edging  which 
extends  nearly  to  the  tip,  gradually  running  out  to  the  edge,  but  at  the 
base  occupying  the  entire  width  of  the  web.  Tail  deep  black,  the  feath- 
ers (except  middle  pair)  sharply  tipped  with  pure  white,  and  broadly 
edged  with  the  same  at  the  base.  Each  of  the  upper  tail-coverts  has  a 
large  wedge-shaped  median  spot  of  black,  and  many  of  the  feathers  of 
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the  flanks  are  similarly  marked.  "Iris  dark  brown ;  feet  leaden  gray, 
lower  parts  of  webs  black ;  tip  of  bill  [for  about  1  inch]  black;  [rest  of] 
bill  fleshy  white;  orbital  skin  blaek;  galar  pouch  light  green.''  (Ab- 
bott, MS.) 

Total  length  (skin),  about  28  inches;  wing,  18;  tail,  8.40,  outer  feath- 
ers 3.20  shorter;  culmen,  4.40;  depth  of  bill  at  base  (in  front  of  lores), 
1.65,  width  at  same  point,  1.22;  tarsus,  2.00;  middle  toe,  3.50. 

This  fine  species  is  a  little  larger  than  iS.  cyanopsj  and  of  similar  gen- 
eral  appearance,  but  differs  very  much  both  in  form  and  coloration.  The 
bill  is  much  heavier  than  in  that  species,  for  while  but  little  longer  it  is 
altogether  deeper  and  broader  through  the  base.  The  serrations  of  the 
tomia  are  also  much  coarser.  The  tarsus  is  decidedly  shorter  but  the 
toes  much  longer  than  in  &  cyanopSj  and  the  covering  of  both  legs  and 
feet  is  far  rougher  than  in  that  or  any  other  species  of  the  genus.  As 
to  coloration,  the  most  conspicuous  features  are  the  sharply  defined 
wedged-shaped  black  markings,  on  a  pure  white  ground,  on  the  upper 
tail-coverts  and  flanks,  the  extensively  white  inner  webs  of  the  remiges, 
and  the  positively  black,  instead  of  brown,  general  color  of  wings  and 
tail.  Wherever  the  white  and  black  come  into  juxtaposition  there  is 
always  a  bold  line  of  junction,  and  in  no  case  a  gradual  shading  to- 
gether of  the  two  colors. 

7.  Turtur  sataratas  sp.  nov. 

Sp.  Char. — Similar  to  TaZdEa&rant^,  but  much  darker;  the  whole  back 
rich  purplish  chocolate,  the  head,  neck,  and  chest  similar  but  slightly 
paler;  light-colored  tips  of  rectrices  more  restricted  and  more  tinged 
with  gray  (wholly  gray  in  adult  female);  adult  male  with  sides  of  neck 
distinctly  glossed  with  green. 

Hab. — Amir  ante  group  (He  Poivre;  He  AlphonseT). 

Type,  No.  128,725,  male  ad.,  lie  Poirve,  August  22,  1892;  Dr.  W.  L 
Abbott. 
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NOTES  ON  A  SMALL  COLLECTION  OP  MAMMALS  FROM  THE  TANA 
RIVER,  EAST  AFRICA,  WITH  DESCRIPTIONS  OF  NEW  SPECIES. 

BY 

Frederick  W.  True, 
CuraUn-  of  the  Department  of  Mammal 8. 

Mr.  William  Astor  Chanler  and  Lieut,  von  Hohnel  have  recently 
sent  to  the  Museum,  among  other  East  African  collections,  a  small 
number  of  mammals.  These  were  collected  on  the  Tana  Eiver,  be- 
tween the  coast  and  Hameye,  a  point  about  300  miles  from  its  mouth. 
Included  among  them  is  a  new  species  of  dormouse,  UliomySj  which 
I  propose  to  name  Uliomys  parvus.    Its  characters  are  as  follows: 

EUomys  panms  sp.  no  v. 

Size  small.  Ears  short,  rounded,  sparsely  clothed  with  short,  brown- 
ish hairs;  the  skin  of  the  margin  dusky. 

Color  above  buflf,  tinged  with  brown.  The  hairs  of  the  back  are 
blackish  in  the  basal  half,  then  ringed  with  buff  and  tipped  with 
brown.  Muzzle  lighter  than  the  head,  the  short  hairs  being  mostly 
without  dark  tips.  A  dusky  line  extends  from  the  nostrils  to  the  eyes, 
and  a  ring  of  dark  color  surrounds  the  latter.  Cheeks  (to  the  base  of 
the  ears),  lips,  chin,  and  throat  clothed  with  hairs  which  are  white  to 
the  base.  The  remainder  of  the  under  surfaces  yellowish  white,  the 
hairs  gray  in  the  lower  half.  Feet  white.  Tail  pale  reddish  choco- 
late-brown, washed  with  white,  especially  on  the  under  side.  Hairs  of 
the  tail  short  at  its  base,  growing  gradually  longer  distally,  and  attain- 
ing a  length  of  lO""""  at  the  tip.  The  hairs  are  equally  long  on  the 
median  line  and  the  sides  of  the  tail,  and  hence  there  is  no  trace  of  a 
distichous  arrangement. 

DimensionH  of  body  in  millimeters.' 

Oat.  No. 

Length  of  head  and  body 80.0 

Length  of  tail  vertebrsB 09.0 

Length  of  terminal  hairs  of  tail 19. 0 

Length  of  hind  foot,  with  claw 13. 5 

Height  of  ear  from  base  of  outer  margin 9. 0 

Dimeneionfi  of  mJcuU  in  millimetfra. 

Cat.  No. 

Basi-cranial  length  (anterior  margin  of  foramen  magnum  to 

posterior  base  of  incisors) 18. 0 

End  of  palate  to  posterior  base  of  incisors 7. 3 

Length  of  nasals 8.0 

Greatest  zygomatic  breadth 13. 0 

Upper  premolar  to  posterior  base  of  incisors 5. 0 

Length  of  upper  molar  series 2.8 
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This  dimimitive  8[)ecie8  closely  resembles  E.  keUeni  Eeuvens,  but 
ap]>ears  to  be  slightly  larger,  with  proportionately  shorter  tail.  The 
ears  are  decidedly  shorter.  In  H.  kelleni  all  the  hairs  of  the  under 
surfaces  are  gray  at  the  base,  while  in  £.  parvvs  those  of  the  cheeks, 
chin,  and  neck  are  white  throughout.  The  ears  have  a  dark  margin  in 
the  latter  si^ecies,  but  in  E.  keUeni  the  hairs  of  the  margin  are  white. 
The  end  of  the  tail  is  mostly  white  in  E.  Jcellefiiy  but  not  in  E.  partw. 

The  type  specimen  of  E.  parvus^  No.  21005,  herein  described,  is  a 
female.  It  was  received  in  alcohol  and  afterwards  made  up  as  a  dry 
skin.  It  was  not  accompanied  by  a  label  indicating  the  exact  point 
on  the  Tana  River  where  it  was  obtained. 

The  collection  also  contains  two  species  of  bats,  belonging  to  the 
genera  Vesperugo  and  Jfycteris. 

Vesperugo  (Vespenis)  rendaUi  Thomas. 

There  is  a  single  specimen  of  this  species,  which  was  desd'ibed  by 
Mr.  Thomas  in  1889,  from  Bathurst,  on  the  river  Gambia.*  It  is  a 
female  of  smaller  size  than  the  tji^ical  male  specimen.  Its  dimensions 
are  as  follows,  in  millimeters: 

Cat.  No. 
21007? 

Headandbody 41.5 

Tail 33.5 

Forearm 31.5 

Head 15. 0 

Muzzle  to  eye 5. 8 

Ear,  from  base  of  outer  margin  to  tip 12. 0 

Thumb,  with  claw 4.5 

Lower  leg 11.5 

Nycteris  bispida  (Schreber). 

Five  specimens  of  this  bat  were  collected,  which  differ  in  no  way 
from  those  originally  described.    There  are  three  males  and  two  females. 

Of  mice,  the  collection  contains  but  one  species,  which  is  allied  to 
Mxi8  muscxdusj  and  appears  to  be  undescribed.  Its  characters  are  as 
follows: 

MuB  tana  sp.  nov. 

Size  larger  than  Mus  musculus.  Tail  about  one-iifbh  longer  than  the 
head  and  body,  terete,  scaly;  with  sparse  liairs,  which  do  not  coneeil 
the  scales.  Ears  thin  and  rounded,  rather  sparsely  clothed  with  short, 
stiff  hairs.  These  are  white  on  the  margin  of  the  ears  and  brown  else- 
where. 

General  color  brownish-gray  above,  hoary  below;  feet  white.  Far 
soft,  without  spines. 

Hairs  of  the  back  of  two  kinds,  namely,  long  hairs,  gray  at  the  base 
and  black  distally,  and  shorter  hairs,  gray  at  the  base,  with  a  sub- 

•Ann.  and  Mag.  N.  H.,  6th  ser.,  in,  p.  362. 
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termiual  ring  of  buff  and  a  black  tip.  Both  black  and  buff  become 
gradually  less  conspicuous  on  the  sides  and  fade  into  the  white  of  the 
belly.  Hairs  of  the  belly  gray  at  the  base  and  white  at  the  tip;  on 
the  throat  they  are  entirely  white.  Fore  and  hind  feet  entirely  white, 
the  hairs  longer  than  is  usual  in  this  group;  those  at  the  extremity  of 
the  toes  extending  beyond  the  claws,  but  not  concealing  them.  Claws 
White.  Soles  naked,  purplish-brown  (in  alcohol),  including  the  tuber- 
cles, which  are  pitted  and  not  striated.  Scales  of  the  tail,  both  above 
and  below,  dark  brown;  the  hairs  of  the  upper  side  dark  brown,  of  the 
under  side  white. 

Skull  exactly  comparable  to  that  of  Mus  muscultiSj  except  in  size. 
Teeth  similar,  but  the  anterior  tubercles  of  the  first  lower  molar  when 
worn  form  a  quatrefoil  instead  of  a  trefoil.  Posterior  lower  molar 
triangular,  the  apex  directly  backward. 

Dimensions  of  the  body  in  millimeters,* 

Cat.  No 

Length  of  liead  and  body 77. 0 

Length  of  tail  vertebrse 93. 0 

Length  of  ear  from  lower  margin  of  orifice  to  tip 16. 5 

Length  of  hind  foot,  with  claw 23. 0 

Dimensions  of  the  skull  in  millimeters. 

Cat.  No. 

,  mu 

Basi-cranial  length,  from  foramen  magnum  to  posterior  base  of 

incisors 21. 5 

End  of  palate  to  posterior  base  of  incisors 12. 0 

Length  of  upper  molars 4. 6 

Length  of  nasals 11. 0 

Greatest  zygomatic  breadth 14.0 

Length  of  lower  molars 4. 4 

The  type  specimen,  IN'o.  21004,  female,  was  received  in  alcohol.  After 
being  measured,  it  was  made  up  as  a  dry  skin.  The  exact  locality  on 
the  Tana  Eiver  in  which  it  was  obtained  was  not  indicated. 

Accompanying  Mr.  Chanler's  collection  was  an  immature  specimen 
of  Nannomys^  apparently  X,  minimusj  collected  at  Wange  on  Manda 
Island,  north  of  Lama,  by  Mr.  Gustav  Denkhardt. 

*  From  the  alcoholic  specimeu  before  skinning. 
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REMARKS   ON  THE   AVIAN    GENUS    MYIARCHUS,    WITH   SPECIAL 
REFERENCE  TO  M.  YUCATANENSIS  LAWRENCE, 

BY 

Robert  Ridgway, 

Curator  of  the  Department  of  Birds. 

The  discrimination  and  identification  of  the  species  and  geographical 
races  of  the  genus  Myiarchus  is  one  of  the  most  diflScult  tasks  with 
which  the  student  of  Neotropical  ornithology  has  to  deal,  the  style  of  their 
coloration  being  remarkably  uniform,  the  species  numerous,  and  their 
geographical  variations  perplexing.  Some  forms  once  considered  specif- 
ically distinct,  and  indeed  very  different  from  one  another  when  speci- 
mens from  distant  areas  are  compared,  are  connected  by  intermediate 
Bi>ecimens  where  their  respective  ranges  come  together;  in  some  cases 
(as  for  example  that  of  M.  cinerascens  and  M.  nnftingi)  it  is  not  at  all 
improbable  that  hybridism  plays  a  part  and  thus  complicates  the 
])roblem;  but  in  others  {e.  g,,  M,  mexicanus  and  M.  magister)  the  inter- 
gradation  is  on  too  extensive  a  scale  to  warrant  serious  consideration 
of  hybridism  as  4)he  probable  cause. 

Most  writers  are  agreed  as  to  the  limits  of  the  genus,  the  only  species 
involved  in  a  diflFerence  of  opinion  regarding  this  point  being  the 
Jf.  barbirostris  (Sw.),  of  Jamaica,  which  some  of  the  best  authorities 
have  referred  to  the  Antillean  genus  Blacicusj  though  I  fail  to  dis- 
cover wherein  it  differs  structurally  or  otherwise  (except  specifically) 
from  the  flat-billed  Myiarchi  (M,  laicrencii  and  aUies).  Doubt  has  been 
expressed  by  Messrs.  Salvin  and  Godman  {Biologia  Centrali-Ameri' 
canaj  Aves^  ii,  pt.  12,  March,  1889,  p.  96)  as  to  the  propriety  of  referring 
M.  flammulatus  Lawb.  to  the  genus  MyiarchuSy  and  in  this  doubt  I 
share  so  strongly  that  I  have  no  hesitation  in  formally  separating  it. 
(See  p.  606.)  Another  species  also  seems  to  me  to  require  separation 
on  account  of  its  very  long  tarsi.  This  is  the  M.  magnirostris  (Gray), 
of  the  Gala])ago8  archipelago,  a  species  which  otherwise  resembles  the 
smaller  flat-billed  species,  though  differing  in  having  the  bill  much 
narrower  and  less  contracted  at  the  tip.  These  two  eliminations, 
together  with  that  of  the  flat-billed  group  typified  by  M.  tuberculifer 
and  including  M,  laicrencii  and  allies,  make  four  well-defined  groups 
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included  withia  the  genus  Myiarchus^  as  generally  understood,  the 
chief  structural  characters  of  which  may  be  tabulated  as  follows: 

a  K  Bill  nearly  cyliDdrical,  its  depth  at  gonydeal  angle  nearly  equal  to  its  width  at 

the  same  place MviAKcnrs, 

a'.  Bill  depressed,  its  depth  at  gonydeal  angle  decidedly  less  than  its  width  at  the 
same  place. 
(>.  Nostrils  distinctly  lateral;  width  of  bill  at  frontal  feathers  much  less  than 
length  of  gonys. 
0 '  Tarsus  much  shorter  than  length  of  bill  from  rictus ;  lateral  outlines  of  bill 

contracted  at  tip Onychoptkrcs. 

c^.  Tarsus  as  long  as  bill  from  rictus;  lateral  outlines  of  bill  not  contracted  u 

tip Eribates. 

(*.  Nostrils  superior ;  width  of  bill  at  frontal  feathers  equal  to  length  of  gonys. 
(Tarsus  much  shorter  than  length  of  bill  to  rictus.) Deltarhynchus. 

The  synonymy  of  these  generic  or  subgeneric  groups  is  as  follows: 

1.  MyiarchuB  Cabanis. 

Myiarehus  Cab.,  in  Tschudi,  Faun.  Per.,  Aves,  1845,  152.    Type,  Musdcapa  fer&x  Gm. 
Kaupomia  Bonap.,  Ann.  Sc.  Nat.,  ser.  i\%  Zool.,  i,  1854,  133.    Type,  Mtfiobiua  $lolidu$ 

GOSSE. 

Myionax  Cab.  and  Heine,  Mus.  Hein.,  ii,  1859,  73.    Type,  Muaeioapa  crinita  Linx. 
''Despotina  Kaup,  1851,"  Gray,  Handl.  i,  1871,  363.    Type,  Afuacicapa  ferox  Gm. 

This  section  includes,  besides  the  type  (M.ferox)^  M.  crinitus  (Linn.), 
M,  mexicanv^  (Kaup),  M.  cinerascem  Lawr.,  if.  yucatanensis  Lawr.,  M, 
tyrannulns  (MiilL),  M.  phwocephalus  ScL,  and  all  the  West  Indian 
species  except  M.  barbirostris  (Sw.),  together  with,  as  a  matter  of  course, 
their  various  geographical  races  or  subspecies. 

2.  Onychoptems  Reichenbach. 

Onychopterus  Reich.,  Av.  Syst.  Nat.,  1850,  t.  Ixv.    Type,  Tyrannua  iuherculifer  IKOitB. 
and  Lafk.  (=  Myiardhua  atriceps  Cab.  f ). 

This  includes,  besides  the  type,  M.  Imcrencii  (Gir.)  and  M.  harbirostrig 
(Sw.),  together  with  the  various  geographical  races  of  and  species 
allied  to  the  former  species. 

3.  EribateB  Ridgway. 

Eribates  RiDOW.,  MS.     Typo,  Myiobius  magnirostria  (tRay. 

4.  Deltarhynchus  Ridgway. 

Deliarhynchua  RiDGW.,  MS.    Type,  Myiarchus  flammulatua  Lawr. 

Species  which  I  have  not  examined,  and  therefore  can  not  assign  to 
their  proper  sections,  are  the  following:  ^f.  cephalotes  Tacz.,  M.  pelzelni 
Berl.,  M,  phwonotm  Salv.  &  Godm.,  M.  apicalis  Scl.  &  Salv.,  M.  tricolor 
Pelz.,  M,  semirnfus  Scl.,  and  Af.  inquietus  Salv.  &  Godm. 

Myiarchus  yucatanensis  Lawr. 

Although  described  by  Mr.  Lawrence  in  1871  (Proc.  Acad.  Nat.  Sci., 
Philad.,  1871,  p.  235),  Myiarchus  yttcatanensis  remained  little  known 
until  1887,  when  the  present  writer  gave  it  definite  characters  in  his 
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**  Manual  of  North  American  Birds"  (p.  334),  based  largely  on  a  perfect 
sx>ecimen  obtained  in  northern  Yucatan  by  Mr.  G.  F.  Oaumer;  the 
extremely  worn  plumage  of  the  type  and  the  other  specimen  obtained 
Tvith  it  by  Dr.  Schott  having  precluded  a  clear  perception  of  the  spe- 
cific characters.  The  following  year  Dr.  Sclater  also  recognized  it  as  a 
distinct  species  and  gave  it  (Oat.  B.  Brit.  Mus.,  xiv,  1888,  p.  260)  a  clear 
diagnosis,  based  on  additional  specimens  collected  by  Mr.  Gaumer. 
He  also  admitted  its  relationship  to  M,  stoUdus  (Gosse),  first  indicated 
in  the  key  of  my  "Manual,"  stating  that  it  "clearly  belongs  to  the 
Antillean  group  of  M.  8tolidu8y  with  broad  rufous  margins  to  the  inner 
webs  of  the  rectrices." 

The  next  year  Messrs  Salvin  and  Godman  {Biologia  Gentrali-Ameri' 
cana^  AveSy  ii,  pt.  11,  March,  1889,  p.  93)  also  recognized  it  as  a  species, 
but  assigned  it  to  the  group  of  3f.  lawrenciij  and  qualified  their  opin. 
ion  of  its  validity  by  the  statement  that  they  could  "see  very  little  dif- 
ference between  these  Yucatan  birds  [M.  yiicatanensis  Lawr.]  and  the 
form  of  M.  latcrencii  found  in  eastern  Mexico,  from  Vera  Cruz  north- 
wards," though  admitting  that  "  compared  with  M.  latcrencii  from  more 
southern  localities,  including  Yucatan  itself,*  the  amount  of  red  in  the 
tail  of  Jif.  yiicatanensis  becomes  a  more  conspicuous  cli.iracter,  and  the 
diflFerence  between  the  two  is  more  obvious." 

More  recently,  Mr.  J.  A.  Allen  seems  to  be  suspicious  of  its  specific 
distinctness,  and  says  (Bull.  Am.  Mus.  Nat.  Hist  iv,  No.  1,  Art.  xvii, 
Dec.  29, 1892,  p.  345)  that  "  the  two  original  specimens  •  •  •  are 
both  in  very  worn  plumage,  and  were  these  the  only  specimens  known 
I  should  not  hesitate  to  refer  them  to  M.  laucrencii.^^  He  further  Bays 
that  "  while  the  types  bear  a  strong  resemblance  in  coloration  to  worn 
specimens  of  M.  tyrannulus  [a  South  American  species  not  referred  to 
in  my  "Manual"]  in  which  the  amount  of  rufous  in  the  tail  is  below 
the  normal,  this  is  evidently  not  the  species  to  which  they  bear  the 
'closest  aflftnity." 

These  somewhat  conflicting  views  have  induced  me  to  reexamine  the 
subject,  although  the  number  of  specimens  of  M.  yucatanensis  accessible 
to  me  has  not  increased  since  the  "Manual"  was  written,  except  that 
the  tyi)e,  not  then  examined,  has  been  borrowed  for  the  purpose  from 
the  American  Museum  of  Natural  History,  This  reexamination  and 
comparison  of  specimens  fully  confirms  my  reference  of  the  species  to 
the  typical  section  of  the  genus,  as  indicated  in  the  "Manual"  and 
indorsed  by  Dr.  Sclater  in  the  British  Museum  catalogue,  the  form  of 
the  bill  in  ilf,  yucatanensis  being  very  different  from  that  of  M.  law- 
rencii. 

For  comparison  with  the  three  specimens  of  M,  yiicatanensis  I  have 
selected  all  the  National  Museum  specimens  of  the  M.  lawrencii  type 
from  Yucatan  (M.  L  oUvascens,  nobis,  four  in  number)  and  five  examples 


*  The«e  Yucatan   birds  are   M.  Imcrcncii  oHvaacens,  nobis,  those  from  Vera  Cruz 
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of  true  M.  lawrencii  representing  localities  ^^  from  Vera  Croz  north- 
wards," and  including  Oiraud's  type,  said  to  have  been  obtained  in 
Texas.    That  the  differences  between  them  are  really  very  consider- 
able, the  following  tabulated  statement  of  their  characters  will  show: 
a^  Bill  approximately  cylindrical  (i.  e.  as  in  typical  Myiarckwi), 

1.  M,  tfucatanen9i8.    Wing,  not  less  than  3.35  (average,  3.38) ;  tail,  not  less  than  3.32 

(average,  3.34);  tarsus,  0.85;  middle  toe,  0.48;  inner  webs  of  second  to  fifth 
rectrioes  with  inner  half  rafons;  top  of  head  distinctly  more  reddish  blown 
than  back.* 
a*.  Bill  distinctly  depressed  (i.  e.,  as  in  type-species  of  the  snbgenns  Onyeioptenu), 

2.  Jf.  olivaacens.    Wing,  not  more  than  3.10  (average  2.97);  tail,  not  more  tiiio 

3.06  (average  2.87) ;  tarsus,  not  more  than  0.76  (average  0.74) ;  middle  toe, 
not  more  than  0.42  (average  0.39^) ;  inner  webs  of  second  to  fifth  rectriecs 
without  any  rufous  in  adult  (a  narrow  edging  only  in  young) ;  top  of  head 
same  color  as  back. 

3.  M,  lawrencii.    Wing,  3.22-3.35  (average  3.30) ;  tail,  3.05^.28  (average  3.15) ;  tar- 

sus, 0.75-0.80  (average  0.78);  middle  toe,  0.40-0.42  (average  0.41);  inner 
webs  of  second  to  fifth  rectrices  merely  edged  with  rufous;  top  of  head  dis- 
tinctly darker  (not  more  reddish)  than  back.  (Colors  throughout  much 
darker  than  in  M.  yucatanensis,  the  upper  surface  of  the  tail  more  strongly 
washed  with  rusty,  and  wing-coverts  edged  with  brown  or  rusty  instead  of 
light  grayish. 

*This  character  is  of  course  obvious  or  conspicuous  only  in  fresh  plumage  speci- 
mens. 
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ON  A  SMALL  COLLECTION  OP  BIRDS  PROM  COSTA  RICA. 

BY 

Robert  Ridgway, 

Curator  of  the  Department  of  Birds. 

The  specimens  referred  to  in  the  following  notes  were  kindly  sub- 
mitted by  the  authorities  of  the  Gosta  Bica  National  Museum,  through 
Mr.  George  K.  Cherrie,  the  ornithologist  of  that  establishment. 

1.  Rhodinocichla  rosea  (Les8.)>  • 

An  adult  female  from  Buenos  Aires  (No.  3660,  Museo  Nacional  de 
Costa  Eica,  March  13, 1892,  George  K.  Cherrie),  is  similar  to  53900,  U.  S. 
National  Museum,  from  Panama  (J.  McLeannan) ;  but  owing  to  its  fresher 
condition  the  colors  are  rather  purer,  particularly  the  dark  slate-color 
of  the  upper  parts,  which  becomes  browner  with  age.  Its  measure- 
ments are  as  follows:  Length  (skin),  6.60;  w4ng,  3.20;  tail,  3.15;  ex- 
X>osed  culmen,  0,79;  tarsus,  1.07;  middle  toe,  0.72. 

2.  Idicroceroalas  luBcinia  Salv. 

An  adult  female  from  Burica,  Costa  Bica  (No.  2593,  Museo  Nacional 
de  Costa  Bica,  December  15, 1891,  George  K.  Cherrie),  is  similar  to  No. 
53901,  U.  8.  National  Museum,  from  Panama  (J.  McLeannan),  but  dif- 
fers in  the  following  particulars:  There  are  no  dusky  terminal  mar- 
gins to  the  feathers  of  the  upper  surface;  the  innermost  greater  wing- 
coverts,  on  the  other  hand,  have  indistinct  blackish  tips;  the  general 
color  of  the  wings,  particularly  the  remiges,  is  appreciably  darker; 
the  middle  portion  of  the  lower  breast  and  belly  is  much  paler,  inclin- 
ing to  dull  brownish  white,  slightly  tinged  with  rusty,  each  feather 
showing  a  central  irregular  (usually  V-shaped)  mark  of  dark  grayish; 
the  sides  are  more  strongly  tinged  with  raw-umber  or  tawny-olive. 
Length  (skin  ),  4.00;  wing,  2.15;  tail,  0.87;  exposed  culmen,  0,60;  tar- 
sus, 0.87;  middle  toe,  0.60. 

Some  of  the  differences  of  coloration,  as  for  example  the  darker  hue 
of  the  wings  and  tail,  and  the  stronger  rusty  tinge  on  sides,  are  doubt- 
less due  to  the  fresher  condition  of  the  plumage. 

3.  Buthranpis  caBruleigularis  Cherrie,  sp.  dov. 

Sp.  GHAB. — Similar  to  B,  arccei  ScL  and  Salv.,  but  larger,  sides  and 
flanks  extensively  and  uniformly  bluish  dusky,  and  chin  and  throat 
dull  indigo-blue,  scarcely  darker  than  top  of  head. 
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Adult  male  (type,  Ko.  128840,  XJ.  S.  ]!fat.  Mus.,*  Buena  Vista,  Costa 
Eica,  August  4, 1892;  Castro  y  Fernandez):  Head  (all  round), hind 
neck,  sides  of  neck,  entire  upper  parts,  sides,  and  flanks,  uniform  dull 
indigo-blue,  the  larger  wing-coverts,  remiges,  and  rectrices,  however, 
dull  black  except  on  edges;  chest  and  breast  (except  laterally),  belly, 
anal  region,  and  under  tail-coverts  bright  yellow,  changing  gradually 
from  rich  Indian-yellow  on  the  chest  to  lemon-yellow  on  the  under  tail- 
coverts;  axillars  canary-yellow;  under  wing-coverts  mixed  primrose- 
yellow  and  white;  inner  webs  of  remiges  dull  brownish  gray,  paler  on 
edges,  these  becoming  whitish  toward  base  of  quills;  thighs  uniform 
dusky  indigo-blue.  Bill  entirely  black;  legs  dusky  hom-color;  feet 
dull  blackish.  Length  (skin),  about  5.60  (tail  imperfect) ;  wing,  3.42; 
exposed  culmen,  0.60;  depth  of  bill  at  base,  0.35;  tarsus,  0.85;  middle 
toe,  0.60. 

Mr.  Cherrie  sent  an  excellent  description  of  this  bird,  but  it  has 
unfortunately  been  mislaid  and  I  have  therefore  been  obliged  to  pre- 
pare a  new  one. 

Although  apparently  very  different  from  B.  arccei  Scl.  and  Salv.  in 
the  extensively  and  uniformly  dusky  sides  and  flanks,  it  is  so  closely 
similar  in  other  features  of  coloration  that  I  strongly  susi)ect  it  may 
only  represent  an  extreme  variation  of  that  species.  At  any  rate,  addi- 
tional specimens  will  be  necessary  to  establish  its  validity. 

4.  TachyphonuB  rubrifrons  Lawr. 

Although  Dr.  Sclater  considers  this  to  be  the  female  of  T.  xantkopff- 
gim,  two  of  the  three  specimens  now  before  me  are  marked  as  males 
by  their  collectors  (J.  Carmiol  and  jS".  Carranza). 

The  pair  collected  by  Senor  Carranza  (Nos.  7168  and  7169,  Museo 
!Nacional  de  Costa  Eica,  Reveutazon,  Costa  Eica,  February  24,1892),  are 
almost  exactly  alike,  and  both  very  similar  to  No.  47454,  U.  S.  National 
Museum,  collected  at  Angostura,  Costa  Eica,  January  8,  1867,  by  J. 
Carmiol.  The  two  males  differ  from  the  female  in  the  much  stronger 
yellow  tinge  to  the  under  tail-coverts,  some  of  the  middle  feathers 
being,  in  fact,  almost  pure  yellow,  but  no  other  difference  of  coloration 
is  observable.  The  Carranza  male  differs  from  the  Carmiol  specimen 
in  having  the  chin  and  throat  purer  gray,  and  the  chest  strongly  tinged 
with  yellowish  olive. 

If  really  referable  to  T.  xanthopygius^  the  plumage  represented  by 
jT.  rubrifrons  must,  therefore,  be  that  of  the  young  male  as  weU  as  the 
female. 

According  to  the  collector,  the  iris  is  reddish  and  the  bill  and  feet 
black  in  both  sexes. 


*  No.  8287,  Museo  Nacional  de  Costa  Rica. 
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Measarements  of  the  three  specimens,  together  with  a  male  of  T. 
xanthopygiuSy  are  as  follows : 

TACHYPHONXJS  XANTHOPYGIUS  Scl. 


Mn- 
aeum 
No. 

Mu- 
aenm. 

Sex 
and 
ag«. 

17875 

U.S. 

d-ad. 

Locality.  I       Dat«. 


Tniando,  Colombia. 


1 

Ex- 

1 

Wing.  1  Tall. 

posed 
rnl- 

Tar. 

R118. 

Middle 
toe. 

1 

meD. 

3.a0  1  2.80 

1  0.82 

1 

0.60 

TACHYPHONUS  KUBRIFRONS  Lawr. 


47454 
71(» 
7168 

U.S. 
C.  R. 
C.  R. 

d-ad. 
cfad. 

$  ad. 

Angostura,  Cost*  Rica ...  Jan.    8, 1867 '      3. 2.5     2. 43    '  0. 78 

ReTenUz6n,C<ietA Rica. .  Feb.  24, 1892 1      3. 25     2. 43        0. 63  i  0. 80 
do ....do '      3.15     2.37         0.60  '  0.80 


3.25 

2.43 

3.25 

2.43 

3.15 

2.37 

0.55 
0.52 
0.50 


Shonid  this  bird  prove  to  be  distinct  from  T.  xanthopygius  Scl.,  as  I 
believe  it  will,  we  must,  if  the  A.  O.  U.  canons  of  nomenclature  are 
adhered  to,  restore  the  name  TaehypJionus  rubrifron^  Lawr.,  for  which 
Mr.  Lawrence  substituted  the  name  T,  propinqum  when  he  discovered 
that  the  red  color  on  the  forehead  of  the  type  specimen  was  an  acci- 
dental stain.    (See  Canon  xxxi,  A.  O.  U.  Code  of  Nomenclature.) 

5.  PachyThampfaus  omatus  Cherrie.    (Proc.  U.  S.  Nat.  Mus.,  xiv,  No.  855, 1891, 338.) 

An  apparently  immature  female  belonging  to  the  Museo  Kacional  de 
Costa  Kica  (No.  1472,  San  Jose,  J.  C.  Zeledon),  is  much  like  the  type 
(ail  adult  female),  but  differs  in  having  the  back,  etc.,  more  grayish 
olive-green,  which,  instead  of  being  quite  the  same  hue  from  upper 
back  to  tail-coverts  is  much  tinged  i)osteriorly  with  light  sandy  brown 
or  fulvous,  this  being  especially  marked  on  lower  and  posterior  scapu- 
lars and  longer  upper  tail-coverts;  the  pileiim  is  lighter,  rather  russet 
than  chestnut;  the  broad  pale  margins  to  wingcoverts  and  secondaries 
are  much  paler,  those  of  the  coverts  being  chiefly  buff,  those  of  second- 
aries pale  olive-buff;  the  sides  of  the  head  are  paler,  and  the  upper 
throat  is  nearly  white,  like  chin.  The  white  frontal  mark  is  much  less 
tinged  with  buff  near  base  of  culmen;  the  black  patch  covering  nape 
and  sides  of  occiput  is  less  sharply  defined  and  less  intense  black,  and 
the  adjacent  color  of  hind  neck  is  decidedly  paler  than  the  back,  pro- 
ducing an  indistinct  collar.  Length  (skin),  5.50;  wing,  2.85;  tail,  2.20; 
exposed  culmen,  0.42;  tarsus,  0.70;  middle  toe,  0.45. 

6.  Pachyrhamphaa  cinereiventiia  Scl. 

Four  adult  males  in  the  collection  of  the  Museo  ^Nacional  de  Costa 
Bica  are  typical  of  this  form,  all  having  the  whole  ba<;k  intense  blue- 
black,  without  any  gray  across  the  hind  neck.  This  is  the  case  even 
in  an  immature  male  (same  collection,  No.  4432,  May  3,  1890),  in  which 
the  greater  part  of  the  rump  is  olive,  instead  of  slate-gray,  and  the 
wings  largely  in  immature  plumage.  The  shade  of  color  of  utider 
parts  is  very  uniform  (intermediate  between  slate-(!olor  and  slate-gray), 
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some  sx)ecimen8  showing  a  faint  transverse  freckling  of  a  paler  tint  on 
the  belly  and  other  posterior  jwrtions. 
Two  immature  females  in  the  same  collection  dififer  from  an  adult 
•  (possibly  a  young  male)  in  the  collection  of  the  U.  S.  iN^ational  Mnseom 
from  Greytown,  Nicaragua  (No.  40448,  June  14, 1865,  H.  B.  Holland), 
in  the  darker  and  richer  color  of  the  upper  parts,  the  back  being  ohve- 
brown  in  contrast  with  the  olive-color  of  head  and  neck;  wing  mark- 
ings rather  deeper,  especially  the  edges  of  secondaries;  under  parts 
considerably  more  richly  colored,  the  prevailing  hue  being  yellowish 
olive,  clearing  to  olive-yellow  on  abdomen,  under  tail-coverts,  etc.,  these 
parts  in  one  specimen  (No.  3465,  Jimenez,  August  12, 1889,  A.  Al&ro) 
being  almost  canary- yellow,*  while  the  yellow  covers  nearly  the  whole 
anterior  portion  of  the  under  surface. 

7.  Platypsazis  aglaisB  obscuruB  Ridgw.  (Proc.  V,  S.  Nat.  Miib.,  xiv,  1891,  p.  474.) 

An  adult  male  (No.  5409,  Museo  Nacional  de  Costa  Bica),  obtained 
at  the  same  time  and  place  with  the  type  of  P.  a.  obscuruSy  is  similar  in 
color  to  the  type  on  upper  parts,  but  is  paler  beneath,  especially  on 
the  throat,  where  there  is  not  the  slightest  indication  of  the  dusky 
spotting,  so  conspicuous  a  feature  in  the  type.  In  fact,  the  whole 
throat,  especially  its  low^  portion,  is  considerably  paler  than  any  other 
part  of  the  lower  surface,  except  under  tail-coverts  and  anal  region, 
the  color  being  a  pale,  slightly  brownish,  gray.  The  average  hue  of  the 
under  parts  is  very  nearly  the  same  as  in  the  type  of  P.  a.  hypopk4Bu$,\ 
and  still  more  like  another  specimen  of  that  form  (No.  120294,  U.  S. 
Nat.  Mus.).  From  all  the  males  of  the  latter  form,  however,  it  may  be 
distinguished  by  the  decidedly  smaller  size,  large  white  spot  at  base  of 
inner  web  of  outer  primary,  and  correspondingly  more  extended  white 
patch  covering  the  basal  portion  of  other  primaries  on  the  under  sur- 
face. Measurements  are  as  follows:  Length  (skin),  6.50;  wing,  3.30; 
tail,  2.35;  exposed  culmen,  0.58;  tarsus,  0.82;  middle  toe,  0.48. 

Two  additional  females  from  the  same  locality  agree  esseutaally  with 
the  one  originally  described,  and  differ  even  more  from  the  La  Palma 
specimen  doubtfully  referred  to  P.  a.  latirostru  {cf.  Proc.  U.  8.  Nat. 
Mus.,  XIV,  1891,  p.  474).  No.  5410  (Museo  Nacional  de  Costa  Rica), 
Jimenez,  February  7, 1891,  has  the  upper  parts  somewhat  more  intense 
chestnut-rufous,  with  none  of  the  grayish-brown  tinge  seen  on  the  back 
of  the  type  female;  the  black  of  the  pileum,  however,  is  slightly  mixed 
with  dull  rusty  brown.  The  under  parts  are  rather  deeper  ochraceons 
than  in  the  type.  Length  (skin),  6.00;  wing,  3.30;  tail,  2.45;  exposed 
culmen,  0.58;  tarsus,  0.78.    "Iris  black;  bill  and  feet,  horn-color.^ 

No.  3461  (Museo  Nacional  de  Costa  Eica),  Jimenez,  August  6,  1889, 
A.  Alfaro,  is  still  deeper  in  color,  the  upper  parts  tending  more  de- 
cidedly toward  chestnut,  and  the  lower  surface  quite  uniform,  deep 

*  This  example  is  not  sexed,  and  may  be  a  young  male. 

fProc.  U.  S.  Kat.  Mus.  xiv,  1891,  p.  467.     (Interior  of  HoQdani&> 
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ochraceoas-bufi*,  iucliniDg  to  tawny  along  sides.  There  is  no  admix- 
tore  of  brown  in  the  black  of  the  pileuin.  Length  (skin),  6.30;  wing, 
3.40;  tail,  2.58;  exposed  culmen,  0.60;  tarsus,  0.75. 

The  three  females  of  this  form  which  are  now  on  view  agree  in  the  much 
brighter  or  more  castaneous  coloration  of  the  upper  parts,  by  which 
character  they  may  be  immediately  separated  from  females  of  any 
other  of  the  local  forms  of  this  species.  In  the  clearness  of  this  rusty 
coloring  of  the  upper  parts  they  come  nearest  P.  a.  latirostris,  in 
which,  however,  the  color  is  very  much  paler,  while  the  pileum  is  dull 
slate-color  instead  of  glossy  black. 

8.  Solemms  canigularis  Ridgw.  (Proc.  U.  S.  Nat.  Mns.,  xii,  No.  762,  February  6, 

1890,  24.) 

An  immature  female  (So.  8281,  Museo  Nacional  de  Costa  Bica, 
Buena  Vista,  Costa  Bica,  August  14,  1892,  Castro  y  Fernandez)  is 
closely  similar  to  the  type  of  the  8|)ecies  (an  adult  female),  but  has  the 
upper  parts  rather  more  castaneous  and  the  chest  a  little  less  so.  Its 
measurements  are  as  follows:  Length  (skin),  5.70;  wing,  3.40;  tail, 
2.35;  exposed  culmen,  0.80;  tarsus,  0.88;  middle  toe,  0.72. 

This  bird  is  certainly  distinct,  at  least  subspeciflcally,  from  8.  al- 
bigularis  Scl. 

9.  Soytaloptui  argentifrons  Ridgw.  (Proc.  U.  S.  Nat.  Mas.,  xiv,  No.  869, 1891,  475.) 
Adult  male  (No.  6379,  Museo  Nacioual  de  Costa  Bica,  Yolcan  de 

Iraz(i,  July  31, 1891):  Forehead  and  anterior  half  of  crown  (back  to 
a  little  past  posterior  angle  of  eyes),  delicate  silvery  gray  or  cinereous, 
this  color  extending  backward  laterally,  above  ear-coverts,  to  the 
hinder  part  of  the  occiput  (terminating  about  half  an  inch  from  poste- 
rior angle  of  the  eye);  lores  and  anterior  portion  of  the  forehead  a 
little  darker  and  browner  gray;  orbital  region  nearly  black,  especially 
above  the  eye;  i)08tocular  streak,  occiput,  hind  part  of  crown,  hind 
neck,  back,  scapulars,  and  wing-coverts  uniform  slate-black;  remiges 
and  rectrices  similar  but  slightly  browner;  rump  and  upper  tail-coverts 
dark  bister-brown,  barred  with  blackish.  £ar-coverts,  malar  region, 
chin,  and  throat  slate-gray  (slightly  darker  on  the  first),  gradually 
deepening  on  sides  of  breast  to  dark  slate-color,  the  sides  and  belly 
dark  slate-color,  with  broad  pale  gray  tips,  these  light  tips  still  paler, 
and  less  pure,  gray  on  lower  median  portion  of  belly;  flanks,  anal 
region,  and  under  tail-coverts  diisky  black,  each  feather  broadly  tipped 
with  light  russet  or  tawny-brown,  producing  a  heavily  barred  effect. 
Bill  entirely  deep  black;  legs  and  feet  rather  dark  horn-color,  the  outer 
side  of  the  former  considerably  darker.  Length  (skin),  4.70;  wing, 
2.00;  tail,  1.55;  culmen  (to  base),  0.52;  exposed  culmen,  0.43;  tarsus, 
0.83;  middle  toe,  0.70. 

This  si>ecimen  differs  from  the  type  and  the  example  which  accom- 
panied it  (as  described  in  these  ''  Proceedings,"  Vol.  xiv,  pp.  475,  476), 
as  follows:  The  frontal  silvery  patch  is  more  extensive,*  and  exhibits 

'Regarding  the  extent  and  shajie  of  this  patch  iu  the  original  sgecimens  due 
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a  cou8[>icu<>u8  lateral  extension,  over  the  ear-eoverts,  quite  as  far  as  the 
end  of  the  latter;  the  anterior  part  of  the  forehead  and  lores  are  paler, 
slightly  brownish,  gray  instead  of  dark  slate-color;  the  general  color  of 
the  upper  parts  is  devoid  of  any  brownish  tinge,  being  a  pure  slate- 
black  or  blackish  slate,  and  the  wings  are  without  any  trace  of  brown- 
ish markings;  the  side  of  the  head,  together  with  the  chin  and  throat, 
are  paler  gray.  Possibly  the  tyx)e  may  be  a  younger  bird,  and  the 
other  specimen  (No.  5419,  Museo  Nacional  de  Costa  Bica)  may  also  be 
an  immature  male,  or  perhaps  an  adult  female. 

Young  ff)  female  (No.  5952,  Museo  Nacional  de  Costa  Rica,  Volcan 
de  Irazd,  July  2, 1891) :  Above  nearly  uniform  dusky  brown  (nearest 
"clove  brown"),  inclining  to  bistre  iK)steriorly,  where  showing  rath^ 
indistinct  dusky  central  spots  (a  single  subterminal  one  on  each  feather 
of  hinder  scapulars,  lower  back,  and  rump),  the  upper  tail-coverts  rus- 
set, with  dusky  bars;  outer  surface  of  remiges  Vandyke  brown ;  sides 
of  head  a  little  paler  than  pileum,  the  ear-coverts  nearly  uniform  dull 
slate-color;  chin,  throat,  and  chest  mixed  pale  gray  and  pale  Isabella 
color,  the  latter  on  tips  of  feathers,  and  the  prevailing  color  super- 
ficially; rest  of  under  parts-  cinnamon-buff,  deeper  and  brighter  pos- 
teriorly, paler  and  grayer  anteriorly,  each  feather  marked  with  a  partly 
exposed  subterminal  f) -shaped  mark  of  dusky;  flanks,  anal  region,  and 
under  tail-coverts  clear  mummy-brown,  rather  broadly  barred  with  dusky. 
Bill  brownish  black ;  legs  and  feet  as  in  adult.  Length  (skin),  4.40 ;  wing, 
2,03;  tail,  1.62;  exposed  culmen,  0.35;  tarsus,  0.78;  middle  toe,  0.68. 

10.  AntroBtomuB  aaturatua  Salvia.    (A.  ru/o-maculatus  Rldgw.    Proc.  U.  S.  Nat. 
Mu8.,  XIV,  1891,  466.) 

In  redescribing  this  species  a«  A.  rufo-macnlatusy  I  was  not  at  the  time 
aware  of  Mr.  Salvin's  previous  name  and  description,  my  memoranda 
or  references  thereto  having  been  somehow  lost  or  mislaid.  Since  my 
attention  has  been  called  to  the  matter,  I  find  there  can  be  no  question 
that  I  have  thus,  by  accident,  added  a  synonym  to  the  nomenclature 
of  this  species. 

Another  adult  male,  from  the  same  locality  as  the  type,  collected  by 
Mr.  Geo.  K.  Cherrie,  July  24,  1891,  has  been  received  for  examination. 
This  example  (No.  5893,  Museo  Nacional  de  Costa  Eica)  is  almost 
exactly  like  the  type,  but  differs  in  a  few  minor  particulars,  as  follows: 
Along  the  sides  of  the  occiput  and  across  its  posterior  portion,  some  of 
the  feathers  have  one  or  both  webs  mainly  whitish,  with  black  bars, 
producing  a  much  interrupted  series  of  irregular  small  whitish  blotches; 
there  is  considerable  light-colored  (pale  rusty  buff)  mottling  on  the 
scapulars  and  tertials,  rendering  the  large  black  spots  or  blotches  more 
conspicuous;  the  pale  rusty-brown  oblique  bands  on  the  middle  tail- 
feathers  are  more  interrupted,  being  much  broken  by  irregular  black 
markings,  and  there  is  even  less  light  spotting  on  the  throat,  where  tha 
general  color  is  an  almost  unbroken  dusky  black.    Its  measurements 
are  as  follows:  Length  (skin),  8.65;  wing,  6.30;  tail,  4.85;  its  gradua- 
tion, 0.70;  tarsus,  0.65;  middle  toe,  0.60.  ^  t 
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NOTES  ON  A  THIRD  INSTALLMENT  OF  JAPANESE  BIRDS  IN  THE 

SCIENCE  COLLEGE  MUSEUM,  TOKYO,  JAPAN,  WITH 

DESCRIPTIONS  OP  NEW  SPECIES. 

BY 

Leonhard  Stejneger. 

The  title  of  this  paper  explaius  the  origin  and  raison  d^etre  of  the 
following  remarks.  For  fiiller  explanation  I  would  refer  to  the  intro- 
ductory note  to  the  first  paper  of  this  series  (Proc.  U.  8.  Nat.  Mus., 
XIV,  No.  874, 1891,  pp.  489-498).  The  second  paper  is  entitled  "Two 
Additions  to  the  Japanese  Avifauna,  including  Description  of  a  New 
Species^'  (Proc.  U.  S.  Nat.  Mus.,  xv,  No.  906, 1892,  pp.  371-373). 

The  first  paptsr  made  eight  additions  to  the  avifauna  of  Japan ;  the 
second  two  species;  the  third  paper  (the  present  one)  also  adds  eight 
species  to  the  list.  An  inspection  of  the  material  in  the  Science  Col- 
lege Museum  has  consequently  so  far  added  eighteen  species,  several 
of  which  were  hitherto  undescribed.  It  has,  moreover,  resulted  in  clear- 
ing up  many  doubtful  points  and  identifications,  and  I  have  had  an  op- 
portunity to  examine  several  rare  species  of  which  I  had  hitherto  seen 
no  Japanese  specimens.  For  these  and  many  other  favors  I  wish  to  ex- 
press my  indebtedness  to  the  authorities  of  the  Science  College  Mu- 
seum, particularly  to  Dr.  I.  Ijima. 

Urinator  paoificus  (Lawr.). 

A  young  specimen  (No.  576;  S  ;  Tajiri,  March  14,  1884)  is  in  all 
probability  referable  to  the  present  species.  The  dimensions  are  very 
small,  particularly  the  bill,  and  as*  the  bird  is  at  least  nine  months  old, 
the  bill  has  probably  attained  full  size. 

This  would  make  the  second  Japanese  specimen  of  this  species,  the 
first  one  having  been  recorded  by  me  but  recently  (Proc.  XJ.  S.  Nat. 
Mus.,  XV,  1892,  p.  291). 

(64)  aygiB  Candida  (Gm.). 

The  exact  identity  of  Blakiston  and  Pryer's  No.  64  has  been  some- 
what doubtful,  though  the  probabilty  that  it  was  the  present  species 
was  very  strong.  It  is  therefore  interesting  to  learn  from  Dr.  Ijima 
that  Mr.  Namiye  has  compared  the  specimen  in  question  with  the  bird 
sent  and  found  them  to  be  identical,  and  as  the  latter  bird  is  an  un- 
questionable Oygis  Candida  the  doubt  is  set  at  rest.    We  are  still  igno- 
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rant,  however,  of  the  locality  whence  came  the  former  specimen,  but 
as  the  present  specimen  was  collected  in  the  Province  of  Owari  the 
species  must  be  admitted  to  the  fauna.  No  reference  to  the  White 
Tern  is  found  in  Seebohm's  Birds  of  the  Japanese  Empire. 

In  a  letter,  dated  February  13, 1893,  Dr.  Ijima  informs  me  that  he  has 
since  obtained  another  specimen,  but  he  does  not  give  any  locality.  It 
was  found  by  Mr.  Ota  among  a  lot  of  skins  brought  to  Yokohama  from 
various  places  in  Japan  for  export  for  millinery  purposes.  It  is  now 
No.  2337  of  the  Science  College  Museum  and  measures,  according  to  Dr. 
Ijima,  as  follows:  Bill,  33™";  wing,  221"";  tail,  97"";  middle  toe,  with 
claw,  30"". 

(75i)  Stercorarius  pomaxinuB  (Tenun.). 

A  young  specimen  (No.  1677),  from  the  Province  of  Owari,  is  the 
third  specimen  from  Japan  and  therefore  well  deserving  of  being  re- 
corded.   It  is  a  young  bird. 

(101)  Limosa  lapponica  baueri  (Naum.). 

Dr.  Ijima  justly  calls  attention  to  the  great  dimensions  of  the  speci- 
men sent  (No.  1144;  Tokyo).  The  wing  is  only  slightly  in  excess  of 
the  ordinary  length  in  this  species,  being  230"",  but  the  exposed  cal- 
men  is  120"",  and  the  tarsus  62"".  He  writes  that  he  has  had  another 
si)e€imen  "of  this  form."  Referring  to  the  measurements  given  by  me 
in  my  "Eesults  of  Ornithological  Explorations  in  Kamchatka,"  etc. 
(Bull.  U.  S.  Nat.  Mus.,  No.  29,  p.  123)  it  will  be  observed  that  all  the 
sexed  specimens  are  males.  The  difference  in  sex  may  account  for  the 
dift'erence  in  size. 

TrynsiteB  subruficollis  (ViellL). 

Specimen  No.  2164,  collected  by  Mr.  Ota  in  the  Province  of  Owari, 
adds  not  only  a  species,  but  a  genus  to  the  Japanese  avifauna.  The 
buff-breas'ted  sandpiper  is  easily  recognized  by  the  peculiar  pattern  of 
the  wing-feathers,  best  seen  from  the  underside;  the  lining  and  axillars 
are  pure  white,  but  the  under  primary-coverts,  as  well  as  the  inner 
webs  of  the  remiges  are  beautifully  marked  with  dusky  marblings 
on  a  whitish  ground. 

The  present  species  is  strictly  American  in  its  distribution,  though 
specimens  have  occasionally  straggled  to  Europe,  particularly  England. 
On  the  other  hand,  Mr.  E.  W.  Nelson  (Cruise  Corwin,  1881,  p.  90) 
states  that  he  found  it  quite  common  in  the  vicinity  of  Gape  Wan- 
karem,  on  the  Arctic  seacoast  of  eastern  Siberia,  early  in  August,  1881. 
It  is  not  clear,  however,  that  he  actually  collected  specimens,  at  least 
there  is  no  record  corroborating  the  observation,  that  I  know  ot  If 
such  a  colony  occurs  on  the  Siberian  coast  it  is  safe  to  say  that  the 
members  composing  it  retrace  their  steps  to  America  during  the  migra- 
tions, and  the  Japanese  specimen  can  not  be  regarded  otherwise  than 
as  an  accidental  straggler. 
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(149i)  aalUcrez  cinereus  (6m.). 

So  far  this  species  has  only  been  obtained  once  in  Japan,  viz :  a 
specimen  collected  by  Mr.  Binger  at  Nagasaki,  Kin-Sin.  We  have  now 
to  record  a  specimen  from  Hondo,  which  was  purchased  in  the  flesh  in 
Nagoya  during  the  winter  1890-'91  by  Mr.  Narazaka,  who  is  connected 
witb  the  Educational  Museum  in  that  city.  Dr.  Ijima  found  it  there 
and  secured  it  for  the  Science  College  Museum  in  Tokyo  (No.  2188). 

2]8trelata  hypoleuca  Salvin. 

The  bird  which  last  year  (Proc.  U.  S.  Nat.  Mus.,  xiv,  1891,  p.  490)  I  re- 
corded as  JEstrelata  leucaptera  is  really  the  present  si)ecies,  and  I  hasten 
to  correct  the  mistake. 

I  will  say  in  my  own  defense,  however,  that  the  mistake  was  not  due 
so  much  to  a  blunder  on  my  part  as  to  an  unfortunate  lack  of  type  speci- 
mens of  these  difficult  birds,  and  to  various  other  circumstances,  as 
will  be  seen  from  the  following  explanation:  The  specimens  of  alleged 
^.  leucaptera  with  which  the  Japanese  bird  was  compared  were  Peale's 
types  of  his  -^.  brevipes,  a  name  which  everybody  has  considered 
synonymous  with  ^.  leucaptera  of  Gould.  There  were  differences,  but 
owing  to  the  fact  that  there  were  still  greater  apparent  differences  be- 
tween the  Japanese  bird  and  Mr.  Salvin's  diagnosis  of  ^,  hypaleuca  I 
adopted  the  former  name.  But  circumstances  have  changed  since  then, 
Mr.  Witmer  Stone  having  kindly  undertaken  to  compare  the  specimens 
with  Gould's  types  of  JE.  leucaptera  and  Rev.  Canon  Tristram  most 
generously  lending  me  an  authentically  identified  specimen  of  ^.  tar- 
quata  (in  Salvin's  handwriting),  the  species  with  which  Salvin  compares 
it.  Now  it  turns  out  that  ^.  tarquata  is  nothing  else  than  JS.  brevipesj 
the  species  (under  a  wrong  name)  with  which  I  compared  it.  It  will 
be  observed  that  Salvin  says  (Ibis.,  1888,  p.  359) :  "^.  tarquatce^  Macg., 
affinis,  sed  paulo  major,  cauda  multo  longiore  distinguenda,"  while 
the  difference  in  the  tail-feathers  as  measured  on  my  si)ecimens  only 
amounted  to  10™". 

Although  the  proportional  differences  are  thus  reduced  to  nothing,  a 
careful  observation  shows  that  there  are  enough  color  characters  to  be 
relied  upon,  although  not  readily  appreciated  when  reading  the  orig- 
inal description. 

The  differences  as  they  now  reveal  themselves  upon  a  comparison  of 
the  above  material  and  an  additional  Japanese  specimen  mentioned  be- 
low are  as  follows: 

(1)  In  ^.  hrevipes  (tarquatus)  the  lining  of  the  wing  is  much  whiter, 
only  a  broad  margin  along  the  anterior  edge  being  slaty,  while  in  ^. 
hypaleuca  most  of  the  under  primary  coverts  are  lighter  or  darker  gray. 

(2)  In  jE.  hypaleuca  all  the  tail-feathers,  including  the  exterior  pair, 
are  uniform  blackish  slate,  the  concealed  extreme  bases  being  more  or 
less  white,  while  in  ^.  hrevipes  the  tail  is  much  lighter  gray,  from  slate 
color  on  the  middle  pair  gradually  becroming  lighter  toward  the  outer 
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pair,  which  are  medium  gray  (Kidgway,  Nomencl,  pi.  ii,  no.  7),  the  outer 
pair,  besides,  more  or  less  sprinkled  with  white  in  the  inner  web. 

(3)  In  ^Ifj.  hypoleuca  the  slaty  color  of  the  top  of  the  head  extends 
considerably  further  down  below  and  behind  the  eyes  than  in  J5.  breti- 
pes  and  the  line  of  demarkation  between  the  coloration  of  the  upper 
and  the  lower  sides  is  apparently  less  well  defined. 
.  As  a  rule,  perhaps,  the  underside  in  JEJ.  brevipes  is  more  or  leas 
sprinkled  with  dusky,  especially  on  chest  and  flanks,  but  some  speci- 
mens, at  least,  are  fully  as  white  below  as  ^.  hypoleuca. 

In  addition  it  may  be  well  to  call  attention  again  to  the  white,  hairy 
filaments  found  in  all  the  three  specimens  of  J^.  hrevipes  {torquatui) 
before  me  and  absent  in  my  si)ecimens  of  ^.  hypoleuca.  This  may  be 
a  diagnostic  character,  or  it  may  be  simply  seasonal  and  found  in  all 
species.  It  deserves  a  fuller  investigation,  however,  than  I  can  give  it 
at  present. 

JEstrelata  hypoleuca  was  originally  introduced  by  Seebohm  into  the 
Japanese  avitauna  upon  the  strength  of  specimens  collected  by  Mr. 
Hoist  in  the  Bonin  Islands  (Ibis,  1890,  p.  105).  I  have  now  before 
me  another  spficimen  from  the  Bonins,  collected  by  Mr.  B.  Nakamara 
in  1892  (Sc.  Coll.  No.  2290),  as  well  as  the  specimen  from  the  Province 
of  Mino,  Hondo,  at  the  time  referred  to  by  me  as  -^.  leucoptera. 

Metuuretnents. 


Museum 
and  No. 

Collector 
and  No. 

Sex 
and 
age. 

Locality. 

Date. 

Wing. 

Tail- 
f. 

Exp. 

culmen. 

nation  '  J^'  |toe.wftk 
Qftaai  *'*••  '  claw. 

Sc.  Coll. 450  ..' 

ad  .. 

Prov,    Mino 

1885 
1892 

227 
231 

112 

24 
27 

41         30           3S 

Sc.  Coll.  2290. 

Nakamura 

ad.. 

Hondo. 
Bonin  Islands.. 

42  '       33            41 

1             1 

.Satrelata  longirostris,  sp.  uov. 

DiagnoHis. — Length  of  nasal  tnbe  more  than  one-fourth  the  exposed 
culmen ;  a  white  wedge  on  inner  webs  of  primaries  occupying  the  basal 
two- thirds;  back,  plumbeous;  top  of  head,  hind  neck,  slaty  bla<^k;  feath- 
ers of  rump  and  upper  tail-coverts  abruptly  white  at  base;  tail-feathers, 
slate  color,  white  at  extreme  base,  and  outer  pair  strongly  sprinkled 
with  white  on  inner  webb;  entire  underside  pure  white,  including  lining 
of  wing,  except  a  narrow  line  along  the  anterior  edge,  which  is  white 
and  black  mixed. 

Habitat. — North  Pacific  Ocean:  Province  of  Mutsu,  Japan. 

Tyj^e.— Sc.  Coll.  Mus.  Tokyo,  No.  1583. 

This  species  differs  from  all  the  other  true  ^strelatcem  its  proportion' 
ally  long  and  slender  bill,  approaching  in  this  respect  Cookilaria  cookiij 
in  which,  however,  the  nasal  tubes  are  very  much  shorter. 

As  will  be  seen  from  the  measurements  given  below,  it  is  one  of  tbe 
small  species  of  the  genus  belonging  to  the  section  with  large  white 
wedge  on  the  inner  web  of  primaries.    It  consequently  at  once  differs  from 
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^^.  hypoleuca  Salv.  and  uJH.  brevipes  Peale,  which  latter  1  consider  the 
same  as  MacGillivray's  JE.  tarquata.*  Of  the  smaller  JEstrelatcc  with 
whit-e  wedge  on  the  inner  web  of  primaries  it  needs  only  comparison 
with  ^.  defiUppiana  and  ^.  leucoptera.  It  differs  from  the  latter 
by  the  gi-eater  amount  of  white  on  the  under  wing-coverts  (agreeing  in 
this  respect  almost  absolutely  with  ^E.  defiUppiana  as  exemplified  by 
specimen  ^o.  9961,  kindly  lent  me  by  Eev.  Canon  Tristram),  by  the 
plumbeous  color  of  the  back,  and  l)y  the  different  coloration  of  the  tail- 
feathers.  From  ^.  defiUppiana^  on  the  other  hand,  it  differs,  among 
other  things,  suflftciently  in  having  the  top  of  head  and  nape  blackish, 
like  the  small  upper  wing-coverts,  and  not  ashy  like  the  rest  of  the 
upper  surface.  I  may  add  that  the  characters  of  ^.  leucoptera^  as 
now  understood  by  me,  are  furnished  me  from  Gould's  types  in  the 
Philadelphia  Academy  of  Sciences  by  Mr.  Witmer  Stone,  who  also  had 
the  kindness  to  directly  compare  them  with  the  present  species. 

I  know  of  no  other  sx)ecies  with  which  ^E.  longirostris  needs  com- 
parison. 

It  is  one  of  the  most  interesting  recent  additions  to  the  fauna  of 
Japan,  or,  more  properly,  to  that  of  the  North  Pacific  Ocean,  as  the 
province  of  Mutsu,  whence  came  the  two  specimens  here  noticed,  can 


*  As  Peale's  ^.  hrwipes  has  heretofore  always  figured  among  the  sy  nonyma  of  ^. 
leucoptera  (^.  coohii  Anct.  nee  Gray),  a  few  remarks  may  not  be  out  of  place.  The 
material  before  me  consists  of  Peale's  two  specimens  and  Canon  Tristram's  No.  9779 
((?  ad.  Mnanivake,  interior  of  Viti  Levu;  T.  Kleinschmidt  coll.  May,  1878),  hibele<]l 
^.  torquata  in  Mr.  Salvin's  handwriting,  and  kindly  lent  me  by  the  owner.  The 
latter  specimen,  it  is  true,  is  not  one  of  the  types,  but  it  agrees  so  closely  with  the 
descriptions  published  that  I  feel  confident  of  its  correct  identification.  This  being 
the  case  I  have  no  hesitation  in  pronouncing  .E.  torquata  a  synonym  of  JE.  brevipeSf 
for  the  three  specimens  are  as  mach  alike  as  any  three  specimens  of  ^strelata  I  have 
seen.  They  differ  from  ^^\  leucoptera  by  having  the  back  plumbeous  and  by  having 
the  wedge  in  the  inner  web  of  primaries  ill-defined  gray  instead  of  well-defined 
white.  As  Peale's  two  specimens  served  Mr.  Cassin  as  basis  for  his  Procellana  cookii 
and  Mr.  Ridgway  for  his  ^,  leucoptera  the  synonymy  of  the  present  species  would 
stand  thus : 

.Sstrelata  brevipes  (Peale). 

ISiS.—ProoeUaria  brevipes  Peale,  Zool.  Expl.  Exp.,  Birds,  (p.  294). 

1858. — Procellaria  cookii  Cassin,  U.  S.  Expl.  Exp.  Mamm.  and  Orn.,  p.  414  (nee  Gray; 

nee  Gould). 
19&0.— Procellaria  torquata  MacGillivray,  Zool.,  xviii,  p.  7133. 
1863. — Procellaria  desolata  Schlegel,  Mus.  P.  Bas.,  Proc,  p.  13  (part;  nee  Gmel). 
1871. — IFulmarua  aneiteimensis  Gray,  Haud-1.  B.,  iii,  p.  107  (nom,  nud.;  fide  Salvin. 

Gray,  however,  quotes  MacGillivray^s  torqtiata  loc.  cit.y  p.  1104). 
1887. — jEstrelata  leucoptera  Ridgway,  Man.  N.  Am.  B.,  p.  65  (wee  Gould). 

I  may  mention  a  character  found  in  all  three  specimens  by  me  referred  to  uE.  hrevipeej 
viz.,  numerous  hair  like  white  filaments  on  occiput,  hind  neck,  and  sides  of  neck. 
These  filaments  I  have  been  unable  to  observe  in  any  other  At^strelaia  in  our  collec- 
tion, but  Mr.  Witmer  Stone,  who  kindly  examined  and  compared  some  of  my  speci- 
mens with  Gould's  types  in  the  mu.senm  of  the  Philadelphia  Academy,  informs  me 
that  similar  filaments  are  present  in  the  uniform  dusky  specimen  which  Gould  con- 
sidered the  young  of  his  J?,  mollis. 


Digitized  by  VjOOQIC 


620 


BIRDS   FROM   TOKYO,  JAPAN — STEJNEGEB. 


hardly  be  regarded  as  their  true  home.  ^J*J.  longirostrU  probably 
breeds  on  some  out-of-the-way  islet  in  the  North  Pacific,  and  the 
specimens  in  question,  whose  wing-feathers  are  molting,  were  most 
likely  driven  from  their  regular  habitat  by  a  heavy  gale.  The  discov- 
ery of  this  species  affords  an  interesting  parallel  to  that  of  uEstrelaia 
fisheri,  described  not  many  years  ago  by  Mr.  Bidgway  from  Kadiak^ 

Alaska. 

Measurements. 


MiiBeum  and  No. 

CoUector 
and  No. 

i 

1 

H 
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Ad  . 
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...do 
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200* 
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l8^ 

08 

25 

^ 
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. 

1 

5 

II 

S 

1 

Bnurki. 


7  I  28 


33  '  23  ' 

36  I  20    Type. 


*  Longest  primaries  molting. 

BuliRTeria  bnlweri  (Jard.  and  Selby). 

The  specimen  (No.  452)  referred  to  in  the  previous  account  (Proc  U. 
S.  Nat.  Mus.,  XIV,  1891,  No.  874)  as  having  been  "picked  up  on  the 
shore  of  Sulphur  Island"  is  now  before  me.  Like  the  other  Pacific 
specimens  examined  by  me,  it  has  the  light  wing  bar.  By  Canon 
Tristram's  courtesy  I  have  been  able  to  compare  our  si>ecimens  with 
the  one  in  his  collection  from  the  Marquesas  Islands  and  referred  to 
B.  macgUlivrayi  (Tristram,  Cat.  Coll.,  1889,  p.  6).  I  must  regard  it  as 
typical  B.  huliceri,  for  it  has  the  wing  bar  very  conspicuous,  and  I  fail 
entirely  to  understand  the  remark  in  the  Ibis,  1881,  p.  252. 

Oceanodroma  fiiliginoBa  (Gni.)- 

In  introducing  this  interesting  addition  to  the  Japanese  avifauna  I 
have  at  once  to  state  that  this  is  neither  Kuhl's,  nor  Forster's,  nor 
Solander's,  nor  Parkinson's  Procellaria  fuliginosa. 

It  is  with  great  reluctance  that  I  adopt  "  this  much  abused  specific 
name,  the  various  applications  of  which  in  this  family  of  birds  are  hard 
indeed  to  trace,  and  harder  still  to  remember,"  as  Salvin  truly  says 
(Rowley's  Orn.  Misc.,  i,  1876,  p.  232),  but  I  see  no  other  alternative. 
The  matter  stands  thus:  The  present  specimen  certainly  does  not  be- 
long to  any  of  the  species  now  recognized  by  ornithologists.  I  should, 
therefore,  have  felt  but  little  hesitation  in  describing  it  as  new,  were  it 
not  that  Latham's  (and  consequently  also  Gmelin's)  description  fits  the 
bird  exactly.  The  case  is  in  many  respects  parallel  to  that  of  Omelin's 
P.  desolata^  a  specific  name  almost  as  <<much  abused"  as  P.fuliginosa. 
Both  having  been  misapplied  by  Kuhl,  an  ^streUUa  was  for  many 
years  known  as  ^.  desolata.    Of  late,  however,  Latham  and  Gmelin^ 
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description  and  name  have  been  applied  to  Prion  desolatus.  So  far  the 
parallel  is  absolute.  The  only  difference  is  that  Latham's  description 
of  P.  dssolata  does  not  fit  the  Prion  half  as  well  as  his  description  of 
P.fuliginosa  does  the  present  species.  Therefore,  if  it  is  defensible  and 
correct  to  recognize  a  Prion  desolatus  Gmel.  n^,c  Kuhl  (and  I  believe  it 
is),  then  it  also  becomes  necessary  to  recognize  the  bird  before  me  as 
Oeeanodroma  fuUginosa  Gmel.  nee  Kuhl. 

The  present  specimen  is  strongly  suffused  with  plumbeous  above, 
but  this  plumbeous  tinge  is  probably  present  in  all  the  uniform  fuli- 
ginous species,  when  fresh,  and  will  probably  in  time  disappear  in  this 
specimen,  too.  It  is  chiefly  distinguishable  from  the  other  similarly 
colored  species  by  its  large  size. 

The  specimen  (Science  College  Museum,  No.  1555)  was  collected  by 
Mr.  Y.Tanaka  at  Torishima,  1891,  and  by  him.  presented  to  that  museum. 

Oeeanodroma  markbami  (Salv.). 

Through  the  great  kindness  of  Canon  Tristram  I  have  before  me  the 
specimen  from  Seudai  Bay,  collected  by  Lieut.  Gunu  in  1874,  which  has 
caused  the  introduction  of  the  name  0.  melania  into  the  Japanese 
avifauna.  I  have  also  before  me  U.  S.  Nat.  Mus.  No.  13025,  the  O. 
melania  collected  by  Xantus,  at  Cape  St.  Lucas  (entirely  overlooked 
by  Seebohm,  B.  Jap.  Emp.,  p.  271),  and  the  only  specimen  thus  far 
obtained  in  North  America  besides  the  type.  The  coloration  of  the  two 
specimens  is  practically  identical  (the  uniform  brown  upper  surface, 
without  plumbeous  tinge  of  the  National  Musueum  bird,  I  attribute  to 
the  age  of  the  specimen),  but  the  proportions  are  so  different  that  I 
feel  compelled  to  regard  them  as  belonging  to  different  species.  The 
question  now  arises,  which  one  is  the  true  O.  melania  of  Bonapartef 
Seebohm  has  compared  Tristram's  bird  with  the  type  in  Paris,  and  says, 
in  a  general  way,  that  he  has  ^^no  doubt  that  they  belong  to  the  same 
species^'  (B.  Jap.  Emp.,  p.  271).  On  the  other  hand,  I  find  on  the  back 
of  the  label  of  the  Cape  St.  Lucas  specimen,  in  Dr.  E.  Coues's  handwrit- 
ing, the  following:  <<True  melaniay  as  ascertained  by  measurements 
procured  from  Pucheran  by  Prof.  Baird."  Now,  if  Seebohm  has  not 
minutely  noted  the  various  dimensions  and  found  them  identical,  he 
would  naturally  have  no  doubt  as  to  the  identity  of  the  two  specimens, 
if  depending  chiefly  on  coloration.  Under  these  circumstances  I  think 
it  safer  to  rely  nx>on  the  measurements  of  the  type  given  by  Pucheran, 
and  to  regard  the  two  Mexican  birds,  the  type  and  the  specimen  in  the 
National  Museum,  as  being  the  same — consequently  true  0.  melania. 

The  Japanese  bird,  on  the  other  hand,  agrees  very  well  with  Salvin's 
O.  marJchami.  It  will  be  observed  in  the  table  of  dimensions  given 
below  that  the  chief  difference  between  the  Mexican  and  the  Japanese 
Inrds  is  in  the  length  of  the  tarsus,  and  we  are  at  once  reminded  of 
Salvin's  remark  in  regard  to  this  0.  markhami  (P.  Z.  S.,  1883,  p.  430) : 
*^  (7.  wetenwp,  Bp.  apud  Ooues,  certe  similis,  sed  capite  phimbescente, 
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tarsis  brevioribns  forsan  diversa.'^  I  feel,  conseqaently,  confident  that 
there  can  be  but  very  little,  if  any,  diflference  between  the  type  of  0. 
markhumi  and  the  Japanese  so-called  0.  melania. 

It  may  be  interestiDg  to  remark  that  this  species  (or  possibly  O.fuU- 
ginosa)  has  been  recorded  from  Japanese  waters  long  ago,  as  v.  Kittlitz 
(Deiikw.,  II,  p.  191)  obtained,  in  lat.  37^  K,  long.  211^°  W.,  Gr.,  a  speci- 
men of  a  bird  which  he  describes  as  a  ThalasBidrtHiui^  rather  large 
and  *^  uniformly  blackish  brown.'' 

Oceanodroma  monorhis  (Swinh.)- 

Although  not  strictly  an  addition  to  the  Japanese  avifanna,  as  I 
have  already  included  the  species  in  my  list  of  the  birds  of  the  Liu  Kiu 
Islands  (Proc.  U.  S.  IN^at.  Mus.,  x,  1887,  p.  414)  upon  the  authority  of 
Collingwood  (P.  Z.  S.,  1871,  p.  422),  the  present  specimen  is  highly 
interesting  as  being  the  first  one  obtained  in  Japan  proper.  It  was  col- 
lected by  Mr.  N.  Ota  in  the  province  of  Mutsu,  and  is  now  No.  1598  of 
the  Science  College  Museum.  The  specimen  was  taken  to  England  by 
Canon  Tristram,  who  identified  it  as  above.  It  agrees  very  well  with 
Swinhoe's  original  description  (Ibis^  1867,  p.  386),  and  I  have  no  doabt 
as  to  the  correctness  of  the  identification,  although  I  can  not  verify  the 
character  whicli  to  Swinhoe  suggested  the  specific  name,  and  which  he 
describes  in  the  following  words :  **  Nostril  with  only  one  hole  apparent 
at  the  end  of  the  tube."  In  the  present  specimen  the  septum  is  cer- 
tainly present  and  visible,  though  perhaps  not  reaching  as  far  forward 
as  in  the  other  species. 

Ciconia  nigra  (Lin.)- 

In  my  review  of  the  Japanese  Herodii  (Proc.  U.  S.  Nat-  Mus.,  1887, 
p.  285)  I  gave  the  characters  aud  the  synonymy  of  the  present  species 
"  in  order  to  facilitate  the  identification  if  any  straggler  should  visit 
Japanese  territory."  The  straggler  has  now  done  so,  and  the  brackets 
which  included  the  name  of  the  species  in  my  synopsis  may  be  re- 
moved, as  I  have  before  me,  through  Dr.  Ijima's  kindness,  an  immature 
female  Black  Stork,  shot  by  Messrs.  Ise  Jogoro  and  Ohashi  (and  pre- 
sented to  the  Science  College  Museum  by  the  former)  on  January  19, 
1892,  at  Sunamura,  at  the  mouth  of  Nakagawa,  near  Tokyo,  where  the 
bird  had  been  observed  among  the  rushes  for  about  a  week  previously. 

Being  a  young  bird,  the  feathers  of  head  and  neck  are  dark  brown 
with  lighter  margins  and  no  metallic  green  reflections. 

(137i)  Demiegretta  ringeii  Stejn. 

The  collection  contains  two  specimens,  one  (No.  426)  firom  Sahara, 
Shimosa,  March  14, 1884,  the  first  record  from  Hondo,  but  not  in  foil 
plumage  and  consequently  unavailable  for  comparison;  the  other  from 
Tsushima,  are  of  the  specimens  upon  which  Dr.  Ijima  based  his  remarks 
(Jouin.  Sc.  Coll.  Imp.  Univ.  Japan,  v,  1891,  p.  122)  to  the  effect  that 
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he  failed  to  see  the  distinction  between  the  color  of  the  occipital  crest 
and  the  rest  of  the  npper  plnmage,  except  the  scapular  plumes,  and 
that  consequently  he  refers  to  the  specimens  under  the  name  of  ^^Ardea^ 
jugularis  Wagler. 

To  this  I  may  remark  that  in  the  sx)ecimen  sent  nearly  all  that  is 
seen  of  the  back,  on  account  of  the  make  of  the  skin,  consists  of  the 
scapular  plumes.  If  the  elongated  occipitals,  however,  be  compared 
with  the  feathers  of  the  hind  neck  no  one  can  fail  to  appreciate  the  dis- 
tinction in  color.  The  top  of  the  head  and  the  occipital  crest  in  the 
specimen  before  me  (No.  1802)  are  beautifully  plumbeous,  "  while  in 
the  Polynesian  specimens  the  top  of  head  and  the  occipital  crest  are 
much-darker,  corresponding  closely  to  Eidgway's  '  slate  black.'  " 

I  must  therefore  contend  that  Dr.  Ijima's  Tsushima  specimen,  so 

far  from  weakening  the  status  of  Demiegrettd  ringerij  has  materially 

strengthened  it. 

PbaBianua  torquatus  ( Gmel . ) . 

A  specimen  from  Tsushima  (8c.  Coll.  Mus.  No.  1775)  was  sent  in  order 
to  have  it  compared  with  "  continental "  specimens.  It  agrees  in  every 
particular  with  other  specimens  collected  by  P.  L.  Jouy  in  Tsushima, 
now  in  the  U.  S.  National  Museum,  as  well  as  with  specimens  from 
Fusan,  Korea,  collected  by  the  same  gentleman.  Of  Chinese  speci- 
mens I  have  only  two  specimens  procured  in  the  Shanghai  market,  but 
without  information  as  to  exact  locality.  From  these  the  Korean  and 
Tsushima  birds  differ  in  the  greater  amount  of  chestnut  on  the  inter- 
ocapulium.  Seebohm  {Ibis,  1888,  pp.  313,  314)  in  a  very  general  way 
jiints  at  local  differences  of  coloration  in  Ph.  torquatus,  but  fails  to 
establish  any  races.  With  a  less  extensive  material  I  do  not  feel  jus- 
tified in  separating  the  Korean  birds. 

(157)  Cotumlz  cotamiz  japonica  (Temm.  &  S^^hl.). 

In  regard  to  the  Japanese  quails,  I  am  inclined  to  make  Mr.  See- 
bohm's  words  mine,  viz,  "  I  do  not  believe  in  the  two  quails."  (Trans. 
As.  Soc.  Jap.,  X,  1882,  p.  128.)  The  pattern  and  ground  color  of  the 
throat  in  the  European  quail  is  very  variable  indeed,  and  the  Japan- 
ese subsi)ecies  is  no  exception,  as  the  material  before  me  shows,  in 
which  I  can  trace  all  gradations  from  white- throated  birds  to  those  with 
a  uniform  dark  vinaceous-cinnamon  throat. 

One  of  the  two  birds  sent  by  Dr.  Ijima  is  particularly  instructive,  as 
it  shows  a  phase  of  the  throat  coloration  of  the  Japanese  bird  not  yet 
recorded.  No.  2168,  from  the  Province  of  Owari,  is  an  old  male  in  the 
normal  breeding  plumage,  i.  e.,  with  the  whole  throat  and  sides  of  face 
uniform  dark  vinaceous-cinnamon,  in  every  respect  identical  with  a 
male  collected  by  Capt.  Blakiston  at  Sapporo,  Yezo,  May  11, 1877  (U.  8. 
Nat.  Mus.,  No.  95980).  The  other  si>ecimen  (No.  2170),  from  the  same 
locality,  differs,  however,  in  having  a  large  black  patch  down  the  mid- 
dle of  the  throat,  sending  off  at  the  lower  end  on  each  side  the  usual 
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upper  cross  branch;  otherwise  the  throat  and  sides  of  face  are  as  imi- 
formly  satorated  vinaceoas-cinnamon  as  the  other  specimen.  In  addi- 
tion, No.  2170  differs  from  the  other  Japanese  specimens  before  me  in 
having  the  elongated  flank-feathers  less  chestnut  and  with  abroad 
blackish  edge  along  the  whitish  central  stripe  in  these  feathers. 

In  the  first-mentioned  example  there  is  just  the  faintest  possible  tiaoe 
of  dusky  on  the  middle  of  the  throat  as  an  indication  of  the  black 
patch,  and,  moreover,  near  the  chin  there  is  a  small  white  feather  left 
I  am,  therefore  strongly  inclined  to  the  belief  that  the  vinaceoos-dn- 
namon  throat  is  derived  in  spring  from  the  white  throat  by  recoloresoens. 

(158)  Columba  intermedia  Strickl. 

A  young  bird  (No.  139)  undoubtedly  belonging  to  this  species  vA 
collected  at  Kurikomayama,  Miyagi-ken,  northeastern  Hondo,  od 
March  28, 1884,  apparently  disposes  of  the  so-called  C  domestica  (or 
Hvia)  in  Japan  (Proc.  U.  S.  Nat.  Mus.,  1887,  p.  424).  The  probability 
was  certainly  against  the  latter  occuring  in  Japan,  but  without  any 
specimen  of  C.  intermedia  from  Japan  proper  at  hand  I  regarded  it  u 
the  safe  course  to  retain  the  name  and  give  the  distinguishing  char- 
acters of  both  species. 

The  species  with  white  tail-band  is  not  so  easily  disposed  of  however, 
and  as  it  occurs  in  Korea  it  may  be  looked  for  in  Southern  Japan.* 

(315)  Butaatur  indicus  (Gmel.). 

Blakiston  and  Pryer  (Trans.  As.  Soc.  Jap.,  x,  1882,  p.  183)  record 
the  Javan  buzzard  as  common  in  Yamato  and  Shikoku,  but  ^'  as  yet  not 
found  north  of  Yokohama.''  Sc.  Coll.,  Mus.  No.  1678,  is  therefore  note- 
worthy as  having  been  obtained  at  Nikko,  about  80  miles  north  of 
Yokohama. 


•  In  my  review  of  the  Japanese  pigeons  (Proc.  U.  S.  Nat.  Mus.,  1887,  p.  425),  I  re- 
ferred to  this  bird  as  Columha  rupeatriB  (PAXL.)y  at  the  same  time  calling  attention 
to  Taczanowski's  statement  as  to  the  difference  between  the  typical  birds  from 
Daaria  and  Baical  and  those  f^om  Ussnri,  the  Russian  province  just  north  of  Korea. 
I  liad  not  seen  specimens  of  either  form  then,  but  our  museum  having  since  obtained 
specimens  of  both  I  am  in  a  position  to  fuUy  corroborate  Taczanowski's  observa- 
tion, and  feel  prepared  to  carry  out  his  suggestion  (Bull.  Soc.  ZooK,  France,  1876,  p. 
240)  that  the  eastern  form  should  be  separated,  if  additional  specimens  should  pre- 
sent the  same  result  as  he  had  reached.    1  propose  to  caU  it 

Columba  taczmnowskii,  sp.  nov. 

DiagnosiB. — Similar  to  C.  rupeBtria  (i.  e.,  with  white  wing  and  tail-band),  but  the 
gray  color  darker,  the  entire  breast  strongly  suffused  with  wine-purple,  with  a  strong 
metallic  gloss,  which  in  certain  lights  changes  to  green;  neck  aU  around  verdigris 
green  with  metallic  gloss,  which  in  certain  lights  changes  to  purplish. 

Hahitat — Korea,  Ussuri,  and  probably  Northern  China. 

7Vpe.~U.  S.  Nat.  Mus.,  No.  114582;  ^  ad.;  Southern  Korea,  November  22, 1882; 
P.  L.  Jouy,  Coll.  No.  1328. 
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Accipiter  pallens,  sp.  nov. 

Diagnosis.— Adult  female,  similar  to  Accipiter  nisusj  but  upper  sur- 
face much  lighter  and  grayer,  being  a  light  gray  (about  averaging  like 
Kidgway's  gray,  no.  8,  pi.  ii^  Norn.  Col.). 

Habitat — Japan . 

2Vpe.— Science  College  Museum  No.  2192;  Prov.  Hitachi,  Japan; 
Jan.,  1892. 

With  an  abundant  material  of  span^ow  hawks  (A.  nism)  from  the 
British  Islands,  the  continent  of  Europe,  India,  Korea,  and  Japan, 
consequently  covering  the  entire  west-to-east  range  of  that  species,  I 
can  discover  no  approiich  to  a  coloring  of  the  upper  parts  such  as  the 
present  bird  shows;  nor  can  I  find  in  the  very  extensive  literature  on 
the  variations  of  Accipiter  nisus  any  reference  to  a  similar  specimen.* 
Taking  a  large  series  of  specimens  of  the  corresponding  age  and  sex, 
there  is  but  slight  difference  in  the  coloration  of  the  upper  parts,  and 
in  the  series  before  me,  ranging  from  England  in  the  west,  to  Japan  in 
the  east,  it  is  impossible  to  pick  out  any  specimens  showing  a  decided 
diflference  from  the  average. 

The  bird,  however,  which  I  have  ventured  to  give  a  new  specific 
name  is  not  one  but  sevenil  shades  lighter  and  grayer  than  the  ordinary 
A,  nisns^  grading  from  Ridgway's  gray  No.  7  (Nom.  Col.,  pi.  ii)  on  top 
of  the  head  to  No.  9  on  the  upper  tail-coverts.  In  addition  the  shaft- 
streaks  are  very  dark  and  pronounced;  the  dark  bands  on  the  tail  are 
nearly  obsolete;  and  the  white  band  at  the  end  of  the  tail  is  very  broad 
and  conspicuous,  being  fully  5"""  wide.  The  under  side  is  also  lighter, 
the  dark  crossbars  being  decidedly  gray.  In  size,  proportions,  and 
pattern  of  coloration  there  is  no  difference. 

Without  seeing  the  specimen  some  ornithologists  might  perhaps 
think  that  the  paleness  and  grayness  of  this  specimen  is  due  to  fading 
or  abrasion.  But  that  is  not  the  case.  The  plumage  is  quite  new  and 
fresh.  Nor  is  there  any  apparent  tendency  to  albinism;  the  concealed 
white  spots  are  not  abnormally  large;  and  there  are  hardly  any  white 
margins  to  the  upper  wing-coverts  or  tail-coverts  so  common  in 
specimens  of  A.  ni^'us.  The  specimen  is  undoubtedly  old,  but  age  alone 
is  hardly  a  sufficient  explanation-  of  the  fine  coloration  so  markedly 
different  from  all  other  specimens  of  A.  nisus.  Others  might  insist  tha* 
we  have  here  to  do  aiily  with  an  accidental  individual  variation,  but  I 
would  quote  what  Dr.  Ijima  writes  me  apropos  of  thii^  bird:  ^^Sparrow- 
hawks  of  this  color  are  known  (though  rare)  to  Japanese  falconers 
and  are  prized  much  more  by  them  than  the  ordinary  ones,  as  they  are 
said  to  be  more  powerful  and  useful." 

It  would  be  hard  to  believe  this  bird  to  be  a  resident  of  Japan,  to- 
gether with  the  ordinary  A.  nisus  which  is  common  there,  but  as  the 


•  See,  howe^'er,  reference  at  end  of  this  article. 

Proc.  N.  M.  03 40  ^  . 
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specimen  in  question  was  sbot  in  January  there  is  every  reason  to  sup- 
pose that  it  only  visits  the  country  during  migration.  I  would  then 
suggest  the  possibility  that  this  light- gray  form  may  be  the  bird  breed- 
ing in  Kamt^chatka,  where  we  know  that  the  place  of  Accipiter pa- 
lumharius  is  taken  by  the  nearly  white  A,  candidisnimus.  True,  the 
Kamtschatkan  birds  are  said  by  Taczanowski  to  be  similar  to  those 
from  Europe  (Bull.  Soc.  Zool.,  France,  1883,  p.  332),  but  this  identifi- 
cation can  hardly  be  considered  conclusive,  as  in  the  same  breath  be 
determined  the  A.  candidissimus  as  A.  atricapillus.  It  is  more  than 
likely  that  younger  birds  of  A.  pallens  and  of  A.  nisu^  may  be  difficolt 
to  identify,  except  by  the  most  minute  comparison,  and  it  is  not  likely 
that  the  difference  would  reveal  itself  unless  he  had  old  birds  of  both 
species  before  him. 

Since  the  above  was  written  the  first  volume  of  Dr.  Taezanowski's 
posthumous  work  "  Faune  Ornithologique  de  la  Sib6rie  Orientale/'  has 
been  received,  and  to  my  delight  I  find  my  views  strongly  corroborated 
on  p.  107,  where  he  describes  "un  male  adulte  du  Kamtschatka^  as 
having  "le  cendr6  bleuatre  des  parties  sup6rieures  du  corps  beaueoup 
plus  clair  que  dans  les  oiseaux  de  la  Siberie  orientale  et  de  FEurope 
centrale  avec  lesquels  nous  I'avons  compare,  la  couleur  du  sommet  de 
la  tete,  qui  est  plus  fonc(^e  que  sur  le  reste,  est  beaueoup  moins  fono6e 
que  celle  de  la  rdgion  interscapulaire  des  oiseaux  cit^s,  le  cendr^ 
bleufttre  est  le  plus  clair  sur  les  scapulaires  post6rieurs,  les  remiges 
tertiaires,  le  croupion  et  sur  la  queue,  les  baguettes  noires  sontpartout 

bien  dessin^es la  bordure  terminale  des  rectrices  largement 

blanche," 

Symium  uralense  (PaHas). 

A  specimen  from  Hanno,  province  of  Musashi  (November  10, 1883),  Sc 
Coll.  Mus.,  No.  629,  brings  up  the  old  question  as  to  the  status  of  this 
form  in  Japan.  Four  specimens  from  Yezo,  one  collected  by  Blakiston 
and  three  by  Henson,  are  apparently  true  S.  uralense.  I  say  appar- 
ently, because  I  have  a  suspiciou  that  the  Japanese  birds  are  very  much 
smaller  than  the  continental — especially  European — specimens,  but  as 
I  am  somewhat  doubtftil  in  regard  to  the  sexing  of  the  sx>ecimeQ8 
before  pie  I  do  not  venture  to  separate  them. 

Two  specimens  from  Hondo,  including  the  present  specimen,  are  per- 
ceptibly darker  than  the  Yezo  birds,  so  much  so  in  fact,  that  I  am  in- 
clined to  regard  them  as  a  separable  race.  However,  they  are  much 
nearer  to  the  northern  than  to  the  dark  one  from  Nagasaki. 

,  Against  the  acceptance  of  three  forms,  viz,  (1)  a  S.fuacescem  from 
;Iiiu-Siu,  (2)  the  very  light  true  S.  uraleme  from  Yezo,  and  (3;  a  darker 
:  race  of -the  latter  possibly  entitled  to  a  trinominal  appellation  from 
.Hondo,  there  is  only  the  dark  specimen,  in  the  Pryer  collection,  said 
to  come  from  Yokohama.  This  occurrence  seems  so  improbable  that 
I  wish  to  challenge  the  accuracy  of  the  label,  a  challenge  the  more 
justifiable  as  I  have  most  direct  information  .to  the  effect  tliat  Mt- 
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Pryer  did  not  always  exercise  that  scrupulous  care  and  promptness  in 
labeling  his  specimens  which  alone  would  entitle  them  to  weight  as 
evidence  in  doubtful  cases. 

(165)  CucnluB  kelungenaia  Swinh. 

A  young  specimen  which  can  only  have  been  out  of  the  nest  but  a  short 
time  is  exceedingly  interesting,  as  it  demonstrates  how  far  apart  C. 
Jcelungensis  and  C,  catwrm' in  reality  are,  in  spite  of  the  superficial  re- 
semblance of  the  adult  birds. 

The  specimen  (Tokyo  Univ.  Mus.,  No.  1950),  which  was  collected  by 
Dr.  Ijima  at  Norikura,  July  18, 1891,  may  be  described  brieflly  as  be- 
ing uniformly  slate  above,  with  a  faint  olive  gloss  on  back  and  wings, 
and  more  plumbeous  on  rump  and  upper  tail-coverts,  every  feather  very 
narrowly  fringed  with  white  at  tip,  a  few  white  feathers  on  nape;  sides 
efface,  throat,  fore-neck,  and  chest  solid  blackish,  rest  of  lower  surface 
blackish,  with  white  crossbars. 

It  will  be  seen  how  diflferent  this  blackish  bird  is  from  the  young  of 
the  European  cuckoo  (and  presumably  from  that  of  its  Eastern  repre- 
sentative C  c.  telephontiSj  an  adult  specimen  of  which  was  shot  in  the 
same  locality),  a  difference  fully  as  large,  if  not  larger,  than  that  between 
the  young  oi  Dryobaies  major  siudjajyonicua. 

The  specific  distinction  between  C.  Jcelungensis  and  canortiSy  therefore, 
seems  to  be  considerably  deeper-rooted  than  the  difference  in  their 
note  and  the  comparatively  slight,  though  quite  constant  difference  in 
ground  color  and  pattern,  between  the  adults  would  indicate. 

The  correctness  of  referring  this  specimen  to  the  present  species  can 
not  be  doubted,  as  there  is  no  probability  that  the  young  of  C,  tele- 
phonus  is  so  different  from  its  Western  relative.  On  the  other  hand 
the  dimensions,  which  in  this  half-grown  bird  are  greatly  in  excess  of 
those  of  the  full-grown  G.  tamsuicusj  preclude  its  being  referred  to  the 
latter  species. 

(178)  EurystomuB  calonyz  Sharpe. 

The  birds  of  this  form  are  of  very  great  interest,  as  the  only  speci- 
men hitherto  obtained  in  Japan  proper  is  the  specimen,  often  referred 
to,  which  was  procured  at  Nagasaki  in  May,  1879. 

As  the  specimens  (which  were  collected  and  donated  by  Mr.  W.  Ta- 
kachiho  at  Hokosan,  Buzen,  Kiu-Siu,  May  25,  1891),  were  carrying 
branches  for  the  nest  in  the  hole  of  a  big  tree  it  is  safe  to  assume  that 
the  bird  is  a  regular  summer  resident  in  the  southern  portion  of  the 
country  as  it  has  already  been  shown  to  be  in  Tsushima. 

A  comparison  of  these  two  birds  and  four  from  Tsushima  collected 
by  Mr.  P.  L.  Jouy  in  June,  1885,  with  others  from  various  localities,  fully 
bear  out  the  distinctions  made  by  Mr.  R.  B.  Sharpe  (P.  Z.  S.,  1890,  pp. 
550-551).  At  the  same  time  a  reexamination  of  the  Liu  Kiu  specimens 
previously  referred  to  by  me  as  U.  orientalis  proves  this  ideoti^catioa 
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to  be  correct,  as  it  agrees  in  every  i>articular  with  the  Philippine  Isiandg 
specimens. 

We  have,  consequently,  in  Japanese  territory  two  species,  or  forms, 
of  Eurystomus — B,  orientaUs  in  the  Liu  Eius,  probably  traveling  south 
over  Formosa  Uf  the  Philippines,  and  E.  calonyx^  the  migrating  route  of 
which  is  more  westerly  over  China  to  the  Malayan  peninsula. 

This  shows  how  essential  it  is  not  to  disregard  the  small  differences 
and  fine  distinctions,  if  we  wish  to  come  to  a  full  understanding  of  the 
many  difficult  questions  for  the  solution  of  which  we  study  ornitholo|ry. 
The  naming  and  distinguishing  of  these  forms  is  not  the  ultimate  ob- 
ject of  our  study,  but  is  the  necessary  and  only  means  by  which  we  can 
arrive  at  the  truth. 

(169)  Upupa  epops  Lin. 

A  specimen  (No.  1570)  from  Yamadagori,  Province  of  Ise,  and  ob- 
tained from  Mr.  Ota,  agrees  perfectly  with  European  and  Asiatic  spec- 
imens. 

The  Hoopoe  is  probably  not  so  rare  in  Japan  as  one  might  be  led  to 
suppose  from  the  statement  in  Seebohm's  Birds  of  the  Japanese  Em- 
pire, p.  150,  that  **  the  sole  claim  of  the  Hoopoe  to  be  regarded  as  a  Jap- 
anese bird  rests  upon  a  single  example  in  the  possession  of  Captain  Blak- 
iston  [now  U.  S.  National  Museum  No.  96009],  which  was  obtained  off 
the  southeast  coast  of  Yezzo,"  for  not  only  was  it  mentioned  in  Fauna 
Japonica  from  a  Japanese  drawing,  but  Prof.  Maximowitch,  who  could 
not  well  have  mistaken  the  bird,  noted  it  as  having  been  seen  at 
Hakodate  in  1861  (Blakiston,  Ibis,  1862,  p.  138;  Blak.  and  Pi^er,  Trans. 
As.  Soc.  Jap.,  X,  1882,  p.  138).  The  U.  S.  National  Museum,  moreover, 
has  received  from  Mr.  lUuger  a  male  specimen  (No.  114759)  which  was 
collected  in  Kiu  Siu  on  March  8th,  1888,  and  now  Dr.  Ijima  writes  me 
that  Mr.  Nozawa  has  shot  it  at  or  near  Sapporo,  Yezo.  We  have  thus 
positive  evidence  of  its  occurrence  on  all  three  of  the  large  islands. 
Since  the  above  was  written  Dr.  Ijima  informs  me  (Feb.  13,  1893)  that 
Mr.  Alan  Owston,  of  Yokohama,  had  just  shown  him  a  specimen  said 
to  have  come  from  Nagoya. 

(170)  Tungipicus kizuki  (Temni.). 

When  first  advocating  the  restriction  of  tlie  name  T.  seebohmi  to  the 
Yezo  bird  and  arguing  in  favor  of  regarding  the  Hondo  bird  as  typical 
Y.  kizuki,  1  had  only  9  specimens  at  hand.  The  material  at  my  disposal 
has  increased  considerably  since  then,  and  after  examining  the  22  Jap- 
anese specimens  now  before  me  I  can  only  re-affirm  what  I  said  then 
(Proc.  U.  S.  Nat.  Mus.,  1886,  p.  122)  viz,  *'  that  the  form  which  inhabits 
the  middle  Island  [Hondo]  is  inseparable  from  the  Nagasaki  bird  and 
that  the  birds  south  of  ^Blakiston's  Line'  are  more  different  from  the 
Yezobird  than  are  Yokohama  and  Nagasaki  specimens  from  eachother.'^ 

Messrs.  Hargitt  and  Seebohm,  who  originally  held  that  Y.  kizuki  is 
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confined  to  Kiusiu  and  Y.  seehohmi  to  Hondo  and  Yezo,  have  of  late 
modified  tlieir  views  somewhat,  inasmuch  as  both  forms  inhabit  Hondo; 
but  their  arguments  are  by  no  means  clear  and  are  altogether  unconvinc- 
ing. Mr.  Seebohm  (B.  Jap.  Emp.,  1890,  p.  157)  says :  "All  my  Yokohama 
examples  (eight),  including  a  breeding  female,  agree  in  color  and 
markings  with  the  skin  from  Yezzo  [  F.  seehohmi]^  and  not  with  that  from 
Nagasaki''  [  Y.  Hzulci]^  but  on  the  previous  page  he  distinctly  contradicts 
himself  by  saying  that  he  has  two  examples  of  the  typical  form,  i.  e.y 
Y.  JcizuMj  collected  by  Mr.  Owston  at  Yokohaum,  and  one  by  Mr.  Hey- 
wood  Jones  on  Fuji-yama,  which  is  only  42  miles  distant  from  Yoko- 
hama. Mr.  Hargitt,  on  the  other  hand  (Cat.  B.  Brit.  Mus.  xviii,  1890, 
p.319),  makes  me  responsible  for  the  theory  of  both  forms  inhabiting 
the  same  island.*  In  my  original  article  referred  to,  I  expressly  stated 
(p.  120)  that,  ''  in  order  to  find  out  the  true  habitat  of  a  Woodpecker  it 
is  necessary  to  ascertain  where  it  breeds,"  and  for  the  possible  occur- 
rence of  Y.  seehohmi  in  Hondo  T  suggested  (p.  123)  that  it  might  strag- 
gle across  in  winter  from  Yezo.  I  have  later  suggested  the  possibility 
of  true  r.  seehohmi  occuiTing  in  very  high  altitudes  in  northern  Hondo, 
but  that  is  hardly  more  than  a  guess  and  should  not  be  quoted  other- 
wise. 

But  the  statements  in  regard  to  these  forms  have  become  still  more 
conflicting  of  late,  for  while  Mr.  Seebohm  has  referred  the  Tsushima 
bird  to  r.  «^^&o/twi  (Ibis,  1892,  p.  95),  Dr.  Ijima  (Journ.  Coll.  Sc,  V, 
1891,  p.  121)  says  that  "the  typical  form  [  Y.  Mzuki]  found  on  the  Hondo 
also  occurs  on  Tsushima".  He  has  kindly  sent  me  a  skin  from  the 
latter  island  (No.  1760;  9  ad.  Niimura,  Tsushima,  March  16,  1891, 
M.  Namiye  coll.  In  addition  to  this  I  have  two  adult  females  (U.  S. 
Nat.  Mus.  No.  114636  and  114637)  coUected  by  Mr.  Jouy  in  Tsushima, 
May  18  and  June  2, 1885,  respectively.  Comparing  these  three  speci- 
mens i)oint  for  point  with  three  specimens  from  Kiu  Siu  I  can  ftilly  cor- 
roborate the  correctness  of  Dr;  Ijima^s  identification,  for  the  Tsushima 
birds.  Lest  I  might  be  accused  of  partiality  I  mixed  the  birds  togeth- 
er and  asked  my  friend  Kobert  Rid g way  to  pick  out  the  three  darkest 
specimens  without  giving  him  any  information  as  to  their  habitat  or 
anything  else.  He  at  once  picked  out  two,  but  had  great  difficulty  in 
making  up  his  mind  which  of  the  remaining  four  was  the  darkest. 
When  he  finally  decided,  it  was  found  that  he  had  selected  as  the 
darJcest  the  three  Tsushima  birds  I  Yes,  the  Tsushimabirds  are,  if  any, 
darker,  that  is,  they  are  even  more  Y,  kizukiy  than  the  typical  Kiu  Siu 
birds  themselves,  and  yet  Mr.  Seebohm  calls  them  Y.  seehohmi  !  ! 

As  Dr.  Ijima  also  states,  the  Sagami  (Hondo)  birds  agree  in  color  and 
markings  with  the  typical  Y.  JcizuJci,  In  verification  he  sent  me  a  pair 
for  insi)ection. 

*  Y.  kizuki,  ^^Hab.  Japan  (island  of  Kiusiu),  ami,  aocordiug  to  Dr.  Stejneger, 
the  southern  part  of  Hondo"!  But  why  "according  to  Dr.  Stejneger,"  when  he  him- 
self enumerates  as  Y.  kizuki  a  specimen  from  Kobef  ! 
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jS^o.  1960,  a  young  male  from  !Norikura,  July  18, 1891,  is  quite  inter- 
esting. It  is  generally  paler  than  the  adults  and  the  pattern  less  de- 
cided; the  lateral  nuchal  red  patches  are  present,  but  nearly  the  whole 
top  of  the  head  has  whitish  spots  at  the  tip  of  each  feather. 

I  may  finally  be  allowed  a  few  general  remarks  on  the  status  of  F. 
.seehohmi.  It  is  a  form  but  very  slightly  diflferentiated,  but  there  is 
enough  average  diflference  between  the  specimens  from  Yezo  and  those 
from  further  south  to  make  it  profitable  to  retain  the  name  for  the 
northern  form.  But  I  will  emphasize  the  fact  that  the  differences  be- 
tween Y,  Jcizuki  and  Y.  k.  sechohmi^  which  the  authors  above  referred 
to  have  never  ceased  to  maintain,  are  much  smaller  than  the  differences 
between  the  other  races  of  woodpeckers  in  Japah  and  Kamtchatka 
described  and  named  by  me,  but  for  which  I  have  been  held  up  to  the 
horrified  ornithological  public  as  an  unprincipled  hair-splitter.  Those 
who  cannot  appreciate  the  distinctness  of  Dryohates  purus  and  immu- 
tabilis,  of  Picoides  alhidiorj  or  Picv^  yettsoenm^j  should  give  up  Yungif- 
icus  seehohmi  as  soon  as  x)ossible. 

(167)  Dryobates  japomcua  (Seeb.). 

Dr.  Ijima  sends  four  specimens  to  help  me  solve  the  question  as  to 
the  possible  distinctness  of  the  Yezo  birds;  one  of  the  specimens  (No. 
1187,  ?  ,  Sapporo,  March  13,  1889,  Nozawa  coll.)  being  from  the  latter 
island,  while  three  (No.  1413,  9  ,  Tokyo,  November  30, 1890,  Ijima  coll., 
No.  1098,  9  ,  Sagami ;  and  No.  1093,  3  ,  Ogawa,  December  5,  1893)  are 
from  Hondo.  I  do  not  know  the  exact  location  of  Ogawa,  but  I  do  not 
believe  it  to  bo  south  of  Yokohama. 

An  inspection  of  this  additional  material  only  corroborates  the  view 
expressed  in  my  paper  on  Henson's  Hakodate  birds  (Proc.  U.  S.  Nat 
Mus.,  XV,  No.  904,  1892,  p.  299).  The  Yezo  bird  is  the  palest  specimen, 
although  very  closely  approached  by  the  one  from  Ogawa,  but  in  the 
former  the  white  shoulder  patch  is  decidedly  larger.  The  Tokyo  spec- 
imen has  all  the  white  portions  strongly  washed  with  deep  ferruginous, 
evidently*  a  superficial,  stain . 

(255)  Pitta  Dympba  Temm.  and  Schl. 

An  adult  specimen  (No.  1580)  from  the  province  of  Inaba. 
•  I  have  compared  it  carefully  with  tlie  pair  collected  by  Mr.  P.  L 
Jouy  in  Tsushima  and  find  it  to  agree  in  every  particular.  The  brown 
of  the  head  only  is  a  little  deeper  and  a  few  of  the  middle  wing  coverts 
have  near  the  tip  a  mesial  black  wedge,  presumably  due  to  age.  The 
scutellatiou  in  the  front  of  the  tarsus  is  also  unusually  distinct,  point- 
ing in  the  same  directi(m. 

Dr.  Ijima  writes  me  in  regard  to  this  species  as  follows:  *<Thi8  is  one 
of  two  specimens  said  to  have  come  from  the  province  of  Inaba.  I  pur- 
chased both  for  the  Museum.  That  this  species  does  occur  in  the  south- 
ern provinces,  for  instance  in  Kiu  Siu,  there  can  be  no  doubt  at  alL    Mr^ 
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Ota  recently  obtained  a  specimen  from  Owarr.  It  fs  also  mentioned  id 
Japanese  ornithological  manuscripts,  but  seems  never  to  come  as  far 
north  as  Tokyo.  The  Japanese  name  of  this  bird  is  YaifocAoj  meaning 
eight-colored  bird,  and  its  local  name  in  Satsuma  is  Akadanna  (aka= 
red ;  danna=cloth  worn  about  the  lower  parts  of  the  body).'^ 

(224)  Accentor  erythropygiua  Swinb. 

A  male  in  nestling  plumage  collected  by  Kikuchi  at  Norikura, 
August,  1888  (No.  889).  It  is  very  much  like  the  adult  Ijird,  wing  and 
tail  being  identical,  but  the  t^op  of  head  is  washed  with  ochraceous  and 
streaked  with  blackish,  and  rump  and  under  side,  including  flanks, 
more  or  less  tawny-ochraceous  streaked  with  dusky;  the  pattern  on 
the  throat  is  not  so  well  defined. 

(223)  Prunella  rubida  (Temm.  and  Schl.). 

No.  891,  a  nestling,  collected  by  Kikuchi  at  Norikura-yama,  Province 
of  Shinano,  August  19, 1888.  Wing  and  tail  as  in  adults;  upper  sur- 
face likewise,  though  with  a  tawny  tinge  instead  of  the  vinaceous  of 
the  adults;  under  side  pale  tawny  ochraceous  fading  to  whitish  on 
belly  and  indistinctly  streaked  with  dusky. 

A  careful  comparison  of  three  specimens  from  Hondo  with  four  from 
Yezo  proves  them  to  be  absolutely  identical.  There  does  not  seem  to 
be  the  slightest  foundation  for  the  alleged  subspecies  P.fervida. 

(261)    Tardus  nanmanni  Temm. 

Two  specimens  with  one  of  T.  eunomm  were  sent  by  Dr.  Ijima  under 
the  above  name  to  illustrate  a  supposed  combination  of  the  characters 
of  the  two  species.  They  are  readily  referred  to  their  respecti  ve  species, 
however,  but  the  key  by  which  the  two  species  were  supposed  always 
to  be  distinguishable  requires  some  emendation,  as  both  specimens  of 
T,  nanmanni  show  considerable  dusky  in  the  coloration  of  the  flanks. 
The  differences  in  the  color  of  the  outer  tail  feathers,  under  tail-coverts, 
under  wing-coverts  and  rump  seem  to  be  always  constant.  Taking 
Robert  Kidgway's  "Nomenclature  of  Colors"  as  a  standard,  we  find 
that  the  under  wing-coverts  and  outer  tail-feathers  in  T.  nanmanni  are 
of  a  color  somewhat  intermediate  between  the  cinnamon '(PI.  iii.  Fig. 
20)  and  tawny  (PI.  v,Fig.l),  while  the  under  wing-coverts  in  T.ennomns 
are  intermediate  between  cinnamon  rufous  and  vinaceouscinnamon 
(PI.  IV,  Figs.  16  and  15),  or  for  all  practical  purposes  the  former,  and 
the  tail  praetically  uniform  brownish  slate;  the  latter  species,  in  addi 
tioii,  has  a  strong  wash  of  rufous  chestnut  on  the  rump.  Besides,  in 
T.  eunomus  the  central  portion  of  the  longest  under  tail-coverts  always 
has  some  dusky  added  to  the  brown,  while  in  T.  nanmanni  it  is  unmixed, 
of  the  same  color  as  the  under  wing  coverts. 

The  superficial  resemblance  between  the  three  birds  sent  is  undoubt- 
edly due  to  their  being  somewhat  youngish  birds. 
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With  a  series  of  over  thirty  specimens  before  me  I  must  agree  with 
Mr.  Seebohm  that  these  well  defined  species  do  not  intergrade,  and 
there  should  be  no  difficulty  in  properly  identifying  even  young  biida 
by  comparison,  though  the  diflferences  may  be  somewhat  difficult  to  ex- 
press in  words,  and  difficult  to  grasp  even  when  well  expressed. 

The  two  specimens  of  T.  naumanni  were  collected  by  Dr.  Ijima  at 
Tokyo,  February  17, 1889  (Sc.  Coll.  Mus.  Nos.  756  and  757),  and  are 
both  males. 

(254)  Pratdncola  manra  (Pall.). 

A  young  in  transition  irom  the  nestling  plumage  collected  by  Dr. 
Ijima  at  Norikuri,  July  24, 1891. 

I  have  but  little  to  add  since  I  last  wrote  about  these  species  (Pr.  U. 
S.  Nat.  Mus.,  XV,  1892,  pp.  — ),  except  that  I  have  now  been  able  to  ex- 
amine several  breeding  specimens  collected  by  Dr.  Abbott  in  the  Vale 
of  Cashmere  during  July,  1891.  These  belong  to  the  smaller  bright 
race  and  tally,  consequently,  exactly  with  Gates's  description  of  the 
Siberian  examples.  When,  therefore^  he  says  (Fauna  Br.  India,  Birds, 
II,  1891,  p.  62) :  '^  Siberian  specimens  of  Bush-Chats  are  not  very  numer- 
ous, but  all  I  have  seen  are  so  intensely  black  on  the  head  and  back,  so 
intensely  rufous  on  the  breast,  and,  moreover,  so  small,  the  wing  not 
exceeding  2.6  in  length,  that  I  have  not  been  able  to  match  them  with 
any  breeding  bird  from  the  Himalayas,  except  in  the  case  of  one  burd 
from  the  interior  of  Sikkim,"  it  would  almost  seem  as  if  two  forms,  were 
breeding  in  the  Himalayas,  probably  in  different  parts. 

Comparing  these  Cashmere  birds  with  my  specimens  from  Japan  I 
find  no  other  difference  than  the  width  of  the  bill  at  base,  which  is 
markedly  greater  in  the  Japanese  birds. 

(207)  Cyanoptdla  beUa  (Hay). 

A  young  male  in  nestling  plumage  (No.  2015),  collected  by  Dr.  Ijima 
at  Norikura,  July  21,  1891,  demonstrates  beyond  the  slightest  doubt 
that  the  two  sexes  are  perfectly  distinguishable  in  the  nest.  This  speci- 
men which  has  the  characteristic  buff  plumage,  scaled  with  blackish 
margins  to  the  feathers,  has  the  blue  edges  to  the  wing-feathers  and 
the  blue  tail  broadly  white  at  base,  like  the  the  adult  males,  thus 
strongly  contrasting  with  the  female  nestling  collected  by  Jouy  (U.  S. 
Nat.  Mus.,  No.  88616)  which  combines  the  same  scaly  nest  plumage  with 
the  brown  wings  and  tail  of  the  adult  female. 

Mr.  Seebohm  has  also  an  innovation  in  regard  to  the  genus  of  this 
bird,  for  he  now  refers  it  to  Niltuva.  The  change  could  hardly  have  been 
more  unfortunate,  and  is  perfectly  in  line  with  his  lumping  of  the  genera 
Sialia  and  Grandala;  but  then  they  are  all  blue !  It  seems,  however,  as  if 
he  was  somewhat  dubious,  since  the  typical  Xiltava  ha«  no  white  on  the 
tail,  though  taking  comfort  in  the  fact  that  "both  have  the  curious  pale 
patch  on  the  throat"  (B,  Jap.  Emp.,  i>.  59).    But  then,  Ficedula  alMciUu 
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has  the  identical  pale  patch !  True,  it  is  not  blue,  but  wliat  of  "  Tarsi- 
ger^  cyanurus,  which  has  both  the  blue  color  and  the  pale  throat  patch  ? ! 
It  is  clear  that  the  pale  throat  patch  is  of  higher  than  "generic  value." 
On  the  other  hand,  were  we  to  be  guided  by  color  alone,  we  should 
feel  tempted  to  place  Cyanoptila  near  some  of  the  species  now  referred 
to  CyorniSj  but  in  view  of  the  very  weak  feet  and  long  wings  of  our 
l)re8ent  species,  it  will  be  well  to  keep  them  apart  until  a  more  natural 
arrangement  of  all  the  flycatchers  can  be  eflFected.  The  experiment  of 
exchanging  one  uncertainty  for  another  is  hardly  scientific. 

(210)  Ficedula  ferruginea  (6m.). 

A  young  male  from  the  province  of  Yamashiro  (No.  1645). 

Mr.  Seebohm  has  recently  referred  this  species  to  the  genus  Siphia, 
of  which  S.  strophtata  is  the  type,  but  as  I  shall  show,  with  but  poor 
reason.  Gates  has  placed  the  species  usually  called  Erythrosterna  in 
the  same  genus,  but  having  no  access  to  the  type  species  of  Siphia  I 
am  unable  to  say  whether  he  is  right  or  wrong.  As  I  can  find  no 
valid  character  by  which  to  separate  either  of  them  generically  from 
Ficedula^  it  matters  little  as  far  as  my  nomenclatui-e  is  concerned.  It 
it  quite  plain  that  it  is  a  certain  resemblance  in  the  coloration  that  has 
led  Mr.  Seebohm  to  the  ill-advised  step  of  calling  this  bird  Siphia,  as 
will  appear  from  the  following  quotation  (B.  Jap.  Enip.,  i>.  60) :  "  The 
Mugimaki  Flycatcher  belongs  to  the  genus  Siphia^  in  which,  although 
the  sexes  differ  in  color,  they  a^ree  in  having  the  base  of  the  tail 
more  or  less  tchite  and  the  upper  tail-coverts  nearly  black.^^  I  have 
italicized  the  last  paragraph  for  the  reason  that  it  is  entirely  erroneous. 
In  the  "Mugimaki  Flycatcher  "  the  sexes  do  7iot  agree  in  these  points 
at  all,  inasmuch  as  the  female  has  the  tail  perfectly  uniform,  without 
any  white  at  base  and  the  upper  tailcoverts  not  black,  but  uniform 
with  the  back.  There  is  consequently  no  reason  to  join  PoUomyias 
with  Siphia  on  account  of  the  coloration. 

LocusteUa  hondoenaiS;  sp.  no  v. 

Diagnosis, — ^Rictal  bristles  obsolete,  outer  tail-feathers  two-thirds,  the 
central  ones  entirely,  covered  by  under  tail-coverts;  upper  parts  uni- 
form olive;  culmen,  to  extreme  base,  more  than  16.5"""  (0.65  inch). 

Habitat — Japan. 

Type. — Sc.  Coll.,  Tokyo,  'No,  1669;  province  of  Shimosa. 

The  type,  although  a  young  bird,  clearly  belongs  to  an  undescribed 
species,  for  not  only  is  the  coloration  unique,  but  the  length  of  the  bill 
is  quite  as  characteristic.  In  proportion  to  its  size  (all  feathers  fully 
grown)  tlie  present  form  is,  in  fact,  the  longest  billed  species  among 
related  birds.  The  shape  of  the  bill  is  exactly  that  of  L.fa^ciolata, 
though  somewhat  slenderer  on  account  of  its  proportionally  greater 
length. 
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The  color  of  the  upper  sarface  is  uniform  and  rather  dark  olive,  with- 
out any  of  the  brownish  cast  so  universal  in  the  other  species  of  Locw- 
tella^  a  peculiarity  of  coloration  the  more  remarkable  since  it  is  clearly 
a  younji:  bird,  and  young  birds  of  this  genus  are  usuaUy  strongly  suf- 
fused with  yellowish,  or  buff,  on  the  upper  parts  as  well  as  on  the 
lower. 

That  the  bird  in  question  really  belongs  to  the  genus  Locmtella^  and 
has  to  be  compared  with  species  of  that  genus  alone,  will  be  plain  from 
some  of  the  characters  mentioned  in  the  diagnosis,  viz,  the  rudimentary 
development  of  the  rictal  bristles  and  the  great  extent  of  the  gradua- 
tion of  the  tail.  To  make  perfectly  sure,  I  may  add  that  the  tail  con- 
sists of  twelve  feathers,  and  that  the  first  (tenth,  or  distal)  primary  is 
very  small,  just  extending  beyond  the  primary  coverts,  and  less  than 
one-third  the  second. 

The  bird  in  question  probably  belongs  to  the  group  of  the  genus 
which  has  no  subapical  blackish  bar  across  the  tail-feathers,  the  spec- 
imen before  me  showing  no  trace  of  it,  but  as  this  character  is  less 
developed  in  the  young  birds  than  in  the  adults  I  do  not  venture  to  be 
positive  about  it. 

It  remains  to  compare  the  specimen  with  those  species  of  the  genus 
which  have  uniformly  colored  upper  parts. 

L.fluviatilis  and  ^w«ci'wtoK/e«,  being  exclusively  western  palsearctic, 
hardly  need  mention,  but  to  make  the  comparison  complete  I  may 
remark  that,  aside  from  their  shorter  bills,  their  wing  formula)  are 
entirely  different  from  that  of  our  bird. 

L.fasciolata  is  a  much  larger' bird,  with  an  entirely  different  color  of 
the  back.    The  wing  formula  is  also  suflQciently  different. 

In  average  size  L.  ocltotensis*  comes  nearer  to  our  bird,  but  its  bill 
is  much  shorter  and  the  coloration  is  different.  The  young  L.  ochoten- 
sis  (Phil.  Acad.,  No.  30068,  and  U.  S.  Nat.  Mus.,  No.  06247),  now  before 
me,  are  distinctly  tawny  above,  and  the  yellow  below  iijmore  inclining 
to  buff.  There  are  structural  differences  besides,  for  both  remiges  and 
rectrices  are  considerably  broader  in  L.  ochotensis,  and  the  third  pri- 
mary, i)articularly,  is  much  more  curved  near  the  tip. 

The  i)ossibility  of  finding  a  name  among  the  several  synonyms  of  L. 
ochotensis,  which  in  reality  might  turn  out  to  belong  to  our  bird,  has 
been  investigated,  but  without  favorable  result. 


*By  this  name  I  understand  here  the  bird  now  usually  so  called,  but  I  can  not 
refrain  from  recordiu«T;  my  sunpicion  that  two  distinguishable  forms  are  confounded 
under  that  name.  I  find  on  comparison  of  Kamtchatkan  and  Japanese  (iuclnding 
Kurile)  specimens,  that  the  latter  have  a  much  shorter  second  primary  and  a  consid- 
erably more  tawny  color  on  the  upper  surface  than  the  latter.  I  am  inclined  to 
think  that  the  Kamtchatkan  specimens  are  identical  with  those  collected  by  Mid- 
dendorff  at  Udskoj  Ostrog,  and  that  their  migration  route  from  and  to  Kamtchatkais 
identical  with  that  of  Chdidon  tyUei*i,  at  least  for  the  first  part  of  the  route.  They 
would  then  be  typical  L,  ochotcnsis.  The  Kurile  and  Japanese  specimens  are  than 
entitle4l  to  the  name  Locustella  japonioa  (Caas;. 
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The  first  name  we  encounter  is  Cassin's  Luseiniopsis  japonica  (Pr. 
Phil.  Acad.,  1858,  p.  193).  Through  the  courtesy  of  Mr.  Witmer  Stone 
the  type  (Phil.  Acad.t  ^o.  30068),  from  Hakodate,  is  now  before  me. 
It  is  a  young  bird  and  in  every  detail  a  counterpart  of  U.  S.  Nat.  Mus., 
No.  92648,  also  from  Hakodate,  and  collected  by  Capt.  Blakiston. 
Both  are  referable  to  the  species  from  Japan  which  we  are  used  to  call 
L.  ochotensiSy  and  consequently,  not  to  the  present  bird. 

The  next  bird  in  order  is  Swm}xofd'&  Locustella  atibeerthiola  (Ibis,  1874, 
p.  154),  based  upon  another  specimen  from  Hakodate  collected  Sep- 
tember 3, 1861,  by  Blakiston  (Blak.,  No.  734),  and  by  him  referred  to 
*'  Calamoherpe  cantillam.^^  The  type  is  probably  not  now  in  existence, 
a?  it  is  neither  in  the  Swinhoe  collection,  nor  in  the  U.  S.  National 
Museum  (see  Seebohm,  B.  Jap.  Emp.,  p.  73),  but  Blakiston's  reference 
to  Hhe  similarity  of  the  bird  to  the  plate  in  Fauna  Japonica  of  Sali- 
caria  cantillans  and  to  Acrocephahia  orientalia  makes  it  certain  that  it 
was  a  X.  ochotensis  and  not  the  bird  we  are  now  considering. 

Arundinano  blakistoni  was  described  two  years  later  by  Swinhoe  from 
a  young  specimen  collected  by  Blakiston  at  Hakodate.  The  type  is  in 
Seebohm's  possession,  who  declares  it  to  be  an  L.  ochotensis  in  first 
plumage.  Moreover,  Capt.  Blakiston  retained  in  his  own  collection 
a  duplicate  specimen  (fairly  entitled  to  be  regarded  as  a  co  type) 
obtained  on  the  same  date  and  at  the  same  place  (Hakodate  Light 
Ship,  Oct.  3, 1875),  which  is  now  before  me  (U.  S.  Nat.  Mus  ,  No.  96248, 
Blak.,  No.  1880),  and  is  the  same  young  bird  with  which  I  have  com- 
pared the  new  species  above. 

There  is  consequently  no  other  alternative  but  to  bestow  a  new  name 
on  the  Shimosa  bird,  and  to  recommend  collectors  to  keep  a  sharp 
lookout  for  the  adult  bird. 

To  facilitate  identification  I  append  the  following  detailed  descrip- 
tion of  Locustella  hondoensis. 

Coloration, — Entire  upper  surface  uniform  olive  (Ridgway,  Nom.  Col., 
pi.  Ill,  fig.  9),  underside  pale  Naples  yellow  washed  with  olive  on 
sides  and  becoming  clay-colored  on  under  tail-coverts  ;  chest,  spotted 
with  dusky ;  a  dull  olive-bufl:  superciliary  stripe ;  earcoverts  olive, 
with  pale  shaft-streaks;  lining  of  wing  whitish.  Bill,  brown  above  and 
on  tip  of  lower  mandible;  base  of  latter  and  terminus  of  upper  pale. 

IHmennions —  MUliniPtrea. 

Wing 63 

Tail-feathers 57 

Exposed  culmen 15 

Culmen  to  extreme  base 18. 5 

Tarsus 24 

Middle  toe  with  claw 21 

Middle  of  bill  at  middle  of  nostrils 4 

Gradnation  of  tail 18 

Wing  formula:— First  primary  2'"'"  longer  than  primary  coverts; 
second  primary  equals  fifth;  third  longest,  longer  than  fourth. 
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Acanthopneuste  boreallft  (Bias.). 
AcanthopneuBte  borealis  xantliodryas  (Swinh.). 

All  undated  and  unsexed  specimen  from  the.  pi-ovince  of  Sumga 
(No.  2150)  is  an  iinCiowhteil  A.  borealis. 

The  other  bird  (No.  2038),  collected  by  Dr.  Ijiina  at  Norikura,  province 
of  Shinano,  Hondo,  Jnly  27, 1891,  is  very  young,  and  it  is  consequently 
not  possible  at  the  present  state  of  our  knowledge  to  say,  with  abso- 
lute certainty,  whether  it  is  a  A.  xanthodryas  without  examining  the 
parent  bird.  The  coloration  is  tyi>ically  that  of  A.  xanihoiJrym,  and  as 
the  first  primary  is  fully  15™"»  long  I  think  Dr.  Ijima  quite  correct  in 
referring  it  to  the  latter. 

(244)    Acanthopneuste  tenelUpes  (Swinh.). 

Dr.  Ijima  has  forwarded  a  specimen  collected  at  Sapporo,  Tezo, 

October  4, 1890.    It  belongs  to  the  Sapporo  Museum  (No.  820)  and  is 

particularly  interesting  as  the  only  autumnal  specimen  so  far  obtained 

in  Japan. 

(180)    Zosterops  japonica  Teitmi.  and  Scbl. 

Dr.  Ijima  sends  the  two  Tsushima  specimens  (Nos.  1749, 1750)  which 
he  discussed  in  his  paper  on  the  Tsushima  birds  (Journ.  Coll.  Sc.  I. 
Univ.  Jap.,  V,  1891,  p.  109).  As  he  remarks,  the  bills  of  these  birds 
are  somewhat  larger  than  those  from  Hondo,  but  the  difference  is 
trifling  in  itself  and  I  have  before  me  a  third  specimen  from  Tsushima 
collected  by  Jouy  (U.  S.  Nat.  Mus.,  No.  11464C)  which  in  its  measure- 
ments is  absolutely  identical  with  those  of  Peterson's  No.  77,  from 
Nagasaki,  recorded  by  me  in  Proc.  U.  S.  Nat.  Mus.,  1887,  p.  487,  both 
birds  being  females.  I  can  discover  no  difference  in  coloration  and 
wing-formula  and  must  refer  the  Tsushima  birds  to  true  Z.  japonica. 

This  opens  up  the  question  of  the  status  of  Z.  stejnegeri  Seeb.  from 
the  Seven  Islands.  I  have  reexamined  our  specimen  from  Oshima,  the 
northern  island  of  the  group,  but  beyond  the  fact  that  the  bill  is  1 
millimeter  longer  than  the  longest  Tsushima  bill,  I  can  see  no  differ- 
ence. The  measurements  presented  by  Seebohm  of  birds  from  the 
southern  islands  of  the  group  seem  to  average  longer,  and  it  may  be 
that  the  birds  from  those  islands  may  be  larger  generally.  It  is  evi- 
dent, however,  that  the  Oshima  bird  as  well  as  various  larger  speci- 
mens  from  Hondo,  Kiu  Sin,  and  Tsushima,  are  intermediate,  and  that 
the  bird  in  question  is  only  entitled  to  a  trinominal  appellation,  as 
ZoHterops  japonica  stejnegeri. 

Seebohm,  in  his  paper  on  the  birds  of  Tsushima  (Ibis,  1892,  p.  90), 

says  that  *'no  species  of  this  genus  has  been  recorded  from  Corea,"  but 

he  has  evidently  overlooked  my  reference  in  Proc.  U.  S.  Nat.  Mus., 

1887,  p.  48G. 

(205i)  LaniuB  magnirostris  .Less. 

A  young  specimen  of  this  rare  Japanese  bird,  collected  at  Nikko, 
Hondo,  (No.  1G57)  is  the  fourth  specimen  obtained  in  Japanese  territory. 

Digitized  by  VjOOQIC 


^%r'']  PROCEEDINGS   OF   THE   NATIONAL   MUSEUM.  637 

The  first  one  was  an  adult  bii*d  collected  by  Mr.  Pryer  at  Fujisan;  the 
second,  an  adult  female,  by  P.  L.  Jouy  on  Fuji,  July  2, 1882  (U.  S.  Nat. 
Mus.,  No.  91455);  and  the  third,  a  fine  adult  male,  by  the  same  gentle- 
man on  Tsushima,  May  22, 1885  (U.  S.  Nat.  Mus.,  No.  114639). 

(195)    Pica  pica  media  (Blyth). 

A  comparison  of  speitimens  of  true  Pica  pica  from  Europe  with 
examples  from  China,  Korea,  and  Japan  has  convinced  me  of  the  sub- 
specific  distinctness  of  tlie  eastern  magpie.  The  essential  difference 
consists  in  the  color  of  the  secondaries  and  greater  coverts  which  in  the  . 
adult  P.  media  are  considerably  more  purplish  blue  than  in  the  typical 
form. 

The  specimen  in  the  Science  College  Museum  (No.  1581)  is  an  adult 

collected  in  the  Province  of  Hizen  (in  which  Nagasaki  is  situated) 

Kiu  Siu. 

Stumia  sinenBis  (Gm.)- 

Two  specimens  (Nos.  2165  and  216C)  were  purchased  in  the  flesh 
from  a  game  dealer  in  Tokyo,  February  10,  1889.  According  to  Dr. 
Ijima  they  were  skinned  by  Sakamoto,  who  found  shot  holes  on  the 
body.  They  show  no  signs  of  being  escaped  cage  birds,  and  as  there 
is  but  slight  probability  of  their  having  strayed  from  their  regular 
habitat  in  China,  the  inference  is  that  a  colony  of  these  birds  may 
have  become  established  somewhere  in  Hondo,  probably  originating 
from  escaped  or  willfully  liberated  cage  birds. 

Eoth  specimens  are  nearly  entirely  void  of  the  usual  salmon-colored 
suQ'usion,  and  the  younger  specimen  is  shedding  some  of  the  remiges. 

(272)  Emberiza  personata  Temm. 

I  can  corroborate  Dr.  Ijima's  identification  of  No.  1748,  Uchiyama, 
Tsushima  (Jour  Sc.  Coll.  I.  Univ.  Jap.,  v,  1891,  p.  116).  It  is  unusually 
pale,  in  fact  so  much  so  that  at  first  I  was  inclined  to  regard  it  as  E. 
»podocephala.  An  examination  of  the  outer  tail-feathers,  however,  at 
once  shows  it  to  be  E,  personata,  as  in  this  species  the  dusky  of  the 
outer  web  invades  the  inner  web  toward  the  tips  to  quite  a  consider- 
able extent,  while  in  E,  spodocephalu  it  is  almost  totally  confined  to 
the  outer  web. 

Another  specimen  (No.  2187)  from  the  Province  of  Owari  is  also  sent. 
There  is  a  pinkish  color,  especially  on  the  under  side,  evidently  an  ac- 
cidental stain. 

Emberiza  ciopsiB  ijimae,  subsp.  nov. 

Dr.  Ijima  has  kindly  sent  for  my  inspection  three  of  the  Tsushima 
birds  which  he  has  discussed  in  his  valuable  paper  on  the  birds  from 
Tvsushima,  viz,  Nos.  1751, 1753,  and  1754  (Journ.  Coll.  Sc.  1.  Univ.  Jap., 
V,  1891,  T).  114).  Without  coming  to  a  decision  whether  to  refer  these 
birds  to  E,  ciopsis  or  to  E,  cafttaneicepH  chiefly  for  want  of  specimens  of 
tU^  latter,  he  correctly  pointed  out  the  differences  Irpm  the  former, 
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For  comparison  with  U.  cdstatieiceps  I  have  four  males  collected  at 
Fusan,  Korea,  by  Mr.  P.  L.  Jouy  during  January,  April,  and  May.  It 
is  evident  from  this  material  that  the  Korean  birds  differ  from  E.  ciop- 
818,  of  which  I  have  ten  males  at  hand,  in  several  other  points  in  addi- 
tion to  having  the  ear  coverts  brown  instead  of  black.  Thus,  tlie  top 
of  the  head  is  at  all  seasons  less  mixed  with  blackish,  and  the  rump  is 
considerably  paler.  In  both  respects  the  Tsushima  birds  agree  closely 
with  the  birds  from  the  other  Japanese  Islands.  It  is,  therefore,  en- 
tirely out  of  the  question  to  refer  them  in  any  way  to  U,  ca8taneicep8. 
On  the  other  hand,  as  pointed  out  by  Dr.  Ijima,  they  differ  from 
typical  E,  ciop8i8  in  the  amount  of  the  brown  on  the  ear  coverts.  Tme, 
some  winter  birds  from  Japan  proper  match  the  least  marked  Tsn- 
shima  birds  of  a  later  date,  but  in  the  former  the  brown  disappears  as 
the  season  advances,  while  in  the  latter  it  appears  to  be  permanent 

Under  these  circumstances  it  seems  best  to  recognize  the  Tsushima 
form  as  a  separate  race,  which  may  be  characterized  as  follows: 

Umberiza  ciopsis  ijimw,  subsp.  no  v.  Closely  allied  to  Emheriza  ciapstB, 
but  the  ear-coverts  brown  in  the  male  during  the  breeding  season  in- 
stead of  black. 

Habitat — Tsushima,  Japan. 

Type. — Sc.  Coll.  Mus.,  Tokyo,  No.  1751.  S  ad.  Kiimura,  Tsushima, 
March  10, 1891 5  Namiye  coll. 
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LAND  SHELLS  OF  THE  GENUS  BULIMULUS  IN  LOWER  CALIFOR- 
NIA, WITH  DESCRIPTIONS  OF  SEVERAL  NEW  SPECIES. 

BY 

William  Healey  Dall, 

Honorary  Curat -^r  of  the  Department  of  Moliusks. 
(With  Platos  Lxxi  and  LXXii.) 

The  peninsula  of  Lower  California  is  known  as  the  home  of  several 
interesting  species  of  tlie  genus  Bulbnulm,  including  what  is,  perhaps, 
the  largest  species  of  the  genus,  B,  montezuT^a.  As  much  of  the  penin- 
sula, in  its  arid  highlands,  recalls  the  analogous  districts  of  Peru  and 
Chile,  so  the  land  shells,  especially  the  Bulimuli^  bear  in  their  external 
characters  the  imprint  of  a  similar  environment,  which  has  gone  so  far 
that,  in  one  or  two  cases,  the  similar  si^ecies  of  California  and  Peru 
have  been  referred  to  the  same  species.  An  examination  of  a  good  se- 
ries shows,  though  this  oi)inion  proves  to  be  mistaken,  that  there  was 
reasonable  ground  for  it  in  the  remarkably  similar  effects  produced  by 
the  similar  environment  acting  upon  i)lastic  forms  of  the  same  genetic 
history,  in  the  two  widely  separated  regions.  Tlie  reception  of  an  in- 
teresting series  of  specimens  from  the  California  Academy  of  Sciences, 
collected  by  an  exploring  expedition  sent  out  by  them,  and  the  at- 
tempt to  name  them,  and  simultaneously  to  review  the  species  already 
well  represented  in  the  national  collection,  gradually  led  to  the  study 
embodied  in  the  present  paper. 

The  first  species  of  the  group  from  this  region  was  described  by  Sow- 
erby  in  1833;  others  were  named  by  Gould  in  the  Boston  Journal  of 
Natural  History  in  1852-53.  An  account  of  most  of  the  older  species 
may  be  found  in  the  "Land  and  Fresh-Water  Shells  of  North  America," 
Part  I,  by  Binney  and  Bland,  pp.  191-208,  1869.  Later  references  to 
them  appear  in  the  great  work  by  Crosse  and  Fischer  on  the  land  and 
fresh-water  moliusks  of  Mexico,  and  in  papers  by  Dr.  J.  G.  Cooper  in 
the  proceedings  of  the  California  Academy  of  Sciences,  second  series, 

III,  pp.  99-103,  207-217  and ,  with  Pis.  xiii  and  xiv,  and  also  in 

Zoe,  Vol.  Ill,  p.  11,  April,  1892.  The  figures  on  the  plates  above  men- 
tioned are,  unfortunately,  not  as  characteristic  as  might  be  wished. 
There  is  also  a  short  paper  by  the  writer  on  B.  proteus^  in  the  Kau^ 
lilu9,  of  July,  1893. 

Proceedings  National  Museum,  Vol.  XVI— No.  858. 
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(ienuB  BUIilMULtTS  Leach. 

Section  SCUTALUS  Albert. 

Bulixnulus  (ScutaluB)  pallidior  Sby.     {B,  vegeius  Gould.) 

Normally  arboreal ;  elevation  100-500  feet,  chiefly  in  the  southern 
part  of  the  i)enin8ula;  San  Jose  del  Cabo,  Belding,  Eisen;  Cape  St 
Laea8,Xantus;  Tun ta  Arena,  Bryant;  Carmen  Island,  Steams;  Santa 
Margarita  Island,  U.  S.  Fish  Commission;  Costa  Bica, Zeledon.  (Plate 
LXXii,  Figs.  2,  3,) 

There  is  the  typical  form,  polished  and  without  any  visible  spiral 
striatioii,  which  varies  from  acute  and  slender  (20+40™™  and  7  whorls) 
to  stout  and  short,  with  a  larger  umbilicus  (28+45™™  and  6J  whorls). 
It  also  varies  a  good  deal  in  size.  The  specimens  from  Costa  Bica  are 
rather  thin  and  the  lips  rather  widely  expanded.  They  agree  per- 
fectly in  other  respects  with  the  Lower  Californian  shells. 

The  spiral  striation  in  many  specimens  becomes  pronounced  and  in 
some  reaches  a  point  comparable  to  the  surface  of  the  B.  motitezuma. 
For  this  variety  I  have  used  the  varietal  name  striatulus.  It  is  partic- 
ularly noticeable  in  collections  from  Carmen  and  Margarita  islands  and 
the  Gulf  coast  of  the  i>eninsula. 

Biilimulus  (ScutaluB)  montezuma  Dall.     {B,  proi^us  auct.  non  Broderip.) 

Almost  coniined  to  the  mountains  of  the  peninsula  at  an  elevation 
of  2,000  to  3,600  feet  (Cooper).  See  the  Nautilus,  July,  1893,  p.  26. 
(Plate  LXXII,  Fig.  1.) 

The  variations  of  this  species  seem  confined  to  greater  or  less  eleva- 
tion of  the  spire  and  more  or  less  acute  apical  angle  of  the  same.  The 
specimens  I  have  seen  are  more  uniform  in  their  general  appearance 
than  those  of  either  of  the  other  species  of  this  region.  They  are  never 
smooth,  though  the  granules  differ  in  prominence. 

Bulimulus  (ScutaluB)  Baileyi  Dall,  u.  s.     {B,  Xantmi  var.,  Stearns  nou  Binney.) 

Cape  St.  Lucas,  W.  J.  Fisher  and  G.  Eisen ;  Ortiz,  Mexico,  Vernon 
Bailey;  Guaymas,  Mexico,  E.  Palmer.     (Plate  Lxxi,  Fig.  1.) 

Shell  when  perfectly  fresh  with  a  delicate  brownish  epidermis,  which 
is  usually  lost,  beneath  which  the  shell  is  brownish  flesh  color  with 
irregular  pale  streaks  in  harmony  with  the  incremental  lines;  the  mar- 
gin of  the  whorl  in  front  of  the  suture  is  also  often  whitish;  dead  shells 
are  waxen  or  pure  white,  often  with  a  ferruginous  discoloration;  whorls 
five  and  a  half,  the  nucleus  with  a  central  pit  or  dimple  at  the  apex,  the 
first  two  turns  regularly  ribbed  with  small,  sharp,  rather  distant  ribs, 
the  wider  interspaces  of  which  are  spirally  striate;  subsequent  whorls 
with  close,  fine,  sharp,  somewhat  irregular  wrinkles,  in  harmony  with  the 
incremental  lines,  sparser  on  the  last  whorl  and  crossed  by  fine  sharp 
close  striae  of  variable  strength,  sometimes  hardly  visible,  but  in  other 
specimens  distinct  and  granulating  the  wrinkles;  all  intermediate 
grades  are  observable  in  comparing  many  specimens  j^tore  distinct; 
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form  like  that  of  pallidior  on  a  smaller  scale,  varying  from  moderately 
wide  to  slender;  whorls  rounded  or  moderately  flattened;  umbilicus 
small  but  deeper  proportionately  than  in  pallidior;  aperture  rounded 
ovate,  the  lip  rather  widely  reflected,  thin,  the  outer  and  pillar  lips 
approximating,  united  by  a  thin  wash  of  callus. 

Measurements  of  a  slender  and  a  stout  specimen,  respectively. 


I  metert. 

Altitude  of  Bhell 28.0 

A Ititade  of  last  wborl '    23. 0 

A  Ititiulo  of  aperture 15. 0 

Maximum  breadth  of  aperturo 11.5 

Maximum  breadth  of  shell t    17. 0 


Man-      MiUi- 
meters. 


28.5 
22.5 
16.0 
12.0 
15.0 


This  species  is  larger  than  B,  Xantmi  and  the  latter  is  without  a 
reflected  lip.  B,  Baileyi  has  the  color  of  excelsua  rather  than  pallidior. 
Its  variations,  within  the  limits  of  its  smaller  size,  are  similar  to  those 
of  pallidior;  the  granulation  of  the  surface  in  the  rougher  specimens  is 
much  finer,  but  of  the  same  character  as  that  of  B.  montezuma.  The 
species  was  at  first  confounded  with  B.  Xantusi,  the  type  of  winch  had 
been  mislaid,  but  when  the  latter  was  found  and  a  series  compared,  it 
was  obvious  tliat  they  belonged  to  difl*erent  sections  of  the  genus.  It 
is  named  in  honor  of  Mr.  Vernon  Bailey,  of  the  TJ.  S.  Department  of 
Agriculture,  who  collected  it  in  western  Mexico. 

Section  BRTUfUS  Albers. 

Bulimulus   (Drymaeus)  califomicus  Reeve. 

"California,"  Hartweg,  fide  Reeve;  Gulf  coast  of  Lower  California, 
Stearns. 

Only  one  specimem  of  this  little-known  species  is  in  the  national 
collection,  and  it  unfortunately  has  had  the  pillar  broken,  apparently 
in  removing  the  animal.  It  recalls  B.  Liehmanni^  but  is  nearest  to  B. 
serperastrus  Say,  bui  is  more  slender  than  any  si)ecimen  of  serpera^itrm 
observed  in  our  very  large  series  from  many  localities.  The  peristome 
is  reflected,  especially  in  front,  and  the  surface  is  polished. 

Section  UESEUBRIVUS  Albers. 

BulixnuluB    (Mesembrinus)    Xantusi    W.   G.   Binney,   not  Cooper,     (/i.  Gahbii, 

Crosse  and  Fischer. 

Cape  St.  Lucas,  Xantus  (type);  Kaiicho  Lagunas,  Puiita  Arena,  near 
seii  level,  Bryant;  Sierra  Laguiia,  near  La  Chui)erosa,  altitude  2,000 
feet,  Eisen.    (Plate  Lxxri,  Fig.  4.) 

The  specimen  from  whi(*h  Mr.  Binney  desctribed  the  species,  and 
which  was  figured  to  illustrate  it,  is  in  the  National  Colle(;tion  (Mus. 
Reg.  9017)  and  must  be  regarded  as  the  type.  It  is  finely  but  intensely 
granular  from  the  spiral  striation,  and  agrees  in  every  respect  with  the 
form  described  and  figured  by  Crosse  and  Fischer  in  their  fine  work  on 
t^he  MoUusks  of  Mexico  uiider  the  name  of  B,  Gabbii.    The  lip  is  not 
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reflected  in  any  «f  the  specimens.  The  specimens  collected  by  Bryant 
and  Bisen  are  of  the  smooth,  or  rather  not  granulated  variety  tern, 
which  accounts  for  Dr.  (hooper's  inability  to  harmonize  them  with  Bin- 
ney's  description  and  figure.  The  epidermis  is  thin  and  olivaceous, 
and  Dr.  Cooper  rei)orts  the  most  perfect  specimen  as  being  streaked 
with  brown,  lighter  and  darker,  as  on  B.  alternatm. 

The  tyi>e  of  B.  XantuMt  measures  20  mm.  long,  lOJ  mm.  in  greatest 
width,  the  aperture  10  by  7  nmi.  The  smooth  ones  are  variable  in  size, 
measuring  from  18  by  10.5  to  17  by  8.5  mm.  None  of  the  specimens 
received  from  Dr.  Cooper  show  any  trace  of  color  markings.  B.  digitale, 
described  by  lieeve  (Conch.  Ic,  PI.  47,  Fig.  308,  November  1848)  without 
habitat,  bears  from  the  figure  a  very  close  resemblance  to  B.  Xantnti. 

Section  LEPTOBTRSUS  Crosao  and  Fischer. 

The  type  of  this  section  is  B.  spirifer  Gabb,  but  from  a  study  of  the 
species  1  am  satisfied  that  several  of  the  other  species  are  too  closely 
related  to  be  separated  from  B.  spirifer  sectionally,  though  at  first 
sight  they  fail  to  show  the  characters  cleHrly.  The  section  contains 
two  sets  of  species,  which  are  separated  by  the  presence  or  absence  of 
the  prominent  lobe  or  flange  on  the  pillar  in  the  first  half  of  the  last 
whorl,  but  all  the  species  present  occasional  individuals  which  show  a 
ridge  here,  even  if  the  majority  of  the  conspecific  specimens  do  not 
The  nuclear  whorls  are  peculiar,  and  agree  closely,  especially  iu  the 
sunken  position  of  the  extreme  nucleus  making  a  pit  or  dimple  on  the 
apex  of  the  spire ;  the  nuclear  whorls  have  a  peculiar  and  when  unworn 
a  very  sharp  and  characteristic  sculpture,  and  most  of  the  species  have 
an  extremely  similar  facies,  the  most  aberrant  form  being  B.  arte- 
mesiay  which,  however,  differs  only  by  its  more  numerous  wborU 
slender  form,  and  the  less-refiected  peristome.  I  am  confident  that  all 
these  species  are  genetically  connected,  and  that  they  should  be  em- 
braced in  one  sectional  group. 

SiibHection  A ;  without  prominent  lamella. 
Bulimulus  (Leptobyrsus)  artexnesia  W.  G.  Binney. 

Cape  St.  Lucas,  Xantus,  1  (type)  specimen;  Sierra  Laguna,  at  3,000 
feet  above  the  sea,  2  spe<*iniens,  Eisen.    (Plate  lxxii.  Fig.  5.) 

The  type  is  in  good  condition;  it  has  eight  and  a  half  whorls,  of 
which  the  first  two  are  obtusely  keeled  above  and  the  nuclear  point 
small  and  sunken,  forming  an  apical  funicular  pit  which  is  quite  cod 
spicuous.  The  sculpture  of  the  nucleus  is  like  that  of  the  other  species 
already  mentioned,  of  rather  sparse  fine,  shari)  riblets,  with  the  wider 
interspaces  more  or  less  spirally  engraved.  The  surface  is  wrinkled 
finely,  with  traces  of  granulation  here  and  there  on  the  wrinkles.  The 
peristome  is  slightly  reflected,  and  inside  thickened  in  the  mamier 
characteristic  of  a  shell  which  has  passed  the  dry  season  adhenng  to 
the  bark  of  a  tree.  The  pillar  far  within  the  aperture  shows  a  faint 
elevated  ridge.    Traces  of  epidermis  ou  the  shell  are  pale  olivaceona 
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yellow,  the  shell  itself  of  a  waxen  white.  It  appears  to  be  a  rare 
8})ecies,  and  the  farthest  removed  from  the  others  which  constitute  the 
section.  Yet  I  cannot  believe  that  it  is  less  related  to  inscendens  (for 
instance)  than  to  B.  pupiformis. 

BuUmuluB  (Leptobyrmis)  inscendens  W.  G.  Binuey. 

Oai)e  St.  Lucas,  Xantus  (types);  Lower  California,  100  to  3,000  feet 
alx>ve  the  sea,  San  Jose  del  Oabo,  San  Leonicio,  etc.,  Eisen  (typical 
form):  Sierra  Laguna, altitude  3,000  feet  (smooth  variety),  Eisen;  San 
Jos^  del  Cabo  and  Punta  Arena,  Lower  Cal.  (var.  Beldingi  Cooper) 
Belding  and  Bryant.     (Plate  Lxxii,  Fig.  6.) 

The  type  specimens  of  this  species  show  the  very  distinct  granula- 
tion due  to  spiral  strite,  and  have  a  nucleus  like  that  of  B.  arteniesia,  ob- 
tusely keeled  above.  The  pillar  has  a  more  or  less  distinct  fold  which, 
however,  never  becomes  laminar,  and  is  often  feeble.  The  spiral  striation 
may  be  coarse,  fine,  or  absent,  as  in  the  species  previously  described. 
A  smooth  form — that  is,  one  in  which  there  is  no  spiral  striation  or 
granulation  of  the  azially  directed  wrinkles,  yet  which  has  the  form  of 
the  type,  also  occurs.  Both  this  and  the  type  have  large  ^h':Vs  ^rit^ 
flattish  whorls  ai^d  a  rather  acutely  conical  spire.  The  other  varieties 
are  as  follows: 

Var.  alta  Dall;  whorls  rounder,  shell  shorter,  last  whorl  25-38, 
aperture  20-38  of  the  whole  lengtli.  This  form  leads  to  var.  Beldingi. 
Whorls  7 J,  altitude  38;  maximum  diameter  14  mm.  Var.  wonftcote 
Dall ;  more  slender,  smooth,  compact,  last  whorl  23-40,  aperture  17-40 
of  the  whole  length.  This  recalls  B.  Bryanti  Cooper,  but  is  less  slen- 
der, has  not  the  divergent  last  whorl,  nor  the  laminiferous  pihar. 
Whorls  7^,  altitude  40,  maximum  diameter  14  mm.  Var.  Beldingiy 
Cooper:  smaller,  stouter,  without  spiral  striation;  last  whorl  22-32, 
aperture  15-32  of  the  whole  length.  It  is  difficult,  without  a  connect- 
ing series,  to  believe  that  this  is  not  a  distinct  species  from  the 
typical  inscendens.  If  they  should  be  so  divided  hereafter,  the  above 
varieties  alta  and  monticola  would  range  with  Beldingi  rather  than 
with  inscendens  proper.  Whorls  in  the  typical  Beldingi  G  J,  altitude  32, 
maximum  diameter  14  mm.  The  refiection  of  the  peristome  is  narrower 
and  thicker  than  in  most  of  this  group. 

Bulimulus  (Leptobyrsns)  ezcelsus  Gonld,  (B.  elatita  G\([,  olim.) 

La  Paz,  Xantus,  Belding,  Fisher.  (Plate  lxxii.  Fig.  7.) 
This  is  the  largest,  finest,  and  most  local  of  the  forms  of  this  group. 
When  fresh  is  streake<l  with  waxen-white  and  purplish-brown  and  is 
whitish  in  front  of  the  suture.  It  has  two  nuclear  whorls  obtusely 
keeled  and  with  a  less  conspicuous  apical  pit  than  the  others.  The 
spiral  strife  on  the  nucleus  are  often  extremely  faint,  but  can  usually 
be  made  out  with  a  magnifier  on  the  later  whorls.  I  have  not  seen  any 
specimens  where  the  striation  was  strong  enough  to  granulate  the 
wrinkles.    While  differing  somewhat  in  form,  the  size  is  rather  uniforn^ 
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compared  with  that  of  the  other  species,  as  might  be  expected  from  its 
smaller  range  in  area  and  altitude.  The  pillar  be4irs  an  observable 
fold,  but  no  lamina. 

BolimuluB  (LeptobyniiiB)  Zeledoni   DaU,  sp.  nov. 

Costa  Rica,  Zeledon,  Mus.  Reg.  98231.  (Plate  Lxxi,  Fig.  2.) 
Shell  thin,  colorless,  with  trauslucent.polished,  pale  yellow  epidermis 
and  seven  whorls;  apical  pit  small,  the  unclear  whorls  rounded,  the 
riblets  upon  them  close  set  and  cut  by  equidistant  spiral  grooving,  80 
as  to  produce  a  close,  even  reticulation  like  that  of  close-woven  cloth; 
apex  rather  pointed,  whorls  slightly  rounded,  suture  distinct;  surface 
sculptured  with  obscure  incremental  wrinkles  and  very  faint  sparse 
spiral  strije;  last  whorl  more  than  half  the  length  of  the  whole  shell; 
base  rounded,  with  a  narrow  umbilicus,  over  which  the  pillar  lip  is 
broiully  reflected;  aperture  short,  wide,  peristome tlun,  reflected,  except 
near  the  sutural  commissure,  the  reflection  Jbecoming  more  marked  in 
proportion  as  one  passes  from  the  suture  forward,  and  widest  of  all  at 
the  [)illary  vrUifA  i^iitraijj^ltt,  almost  forming  an  angle  with  the  lip  at  it« 
baHP!  body  with  a  slia^lit  wash  of  callus;  a  slight  fold  at  the  back  of  the 
pillar,  but  uo  laniinu.  Longitude  of  shell  30,  of  last  whorl  17,  of  aper- 
ture 11 ;  niaxiiimiii  latitude  of  shell  13.5,  of  aperture  lO  mm. 

I  have  included  this  species,  collected  by  Sefior  Don  Jost*  Zeledon, 
because  it  does  not  seem  to  be  described,  and  also  because  it  seemed 
naturally  associated  with  the  species  of  Lower  California,  to  which  this 
artiole  is  devoted.  It  is  easily  recognized  when  i)erfect  by  its  nuclear 
sculpture  and  simple  coloration,  polished  epidermis,  and  rather  wide 
squarish  aperture. 

Subsection  H.  with  a  ])rotiiineiit  lamina  projecting  from  the  piUar  in  the  Hrst  half  of 

the  last  whorl. 

This  group  at  present  comprises  three  species,  and  the  internal  fea- 
tures are  essentially  the  same  in  each.  About  the  time  that  the  i>enul- 
timate  whorl  is  beginning  to  be  formed  the  pillar  becomes  gyratory,  so 
that,  viewed  from  below,  it  describes  a  spiral  curve  around  an  imagi- 
nary cylindrical  axis  of  greater  or  less  diameter.  Aft^r  completing  its 
round  and  beginning  on  the  last  whorl  the  outer  edge  of  the  gyre  be- 
comes thickened  and  expanded  in  a  fin-like  manner  with  thick  rounded 
margin;  the  twist  of  the  pillar  becomes  more  nearly  axial,  an<l  at  the 
aperture  of  the  shell  shows  merely  as  a  fold  or  rounded  ridge  su^'h  as 
api>ears  in  the  various  species  of  subsection  A. 

BuUmulus  (LeptobyrsuB)  spirifer  Gahb. 

"  In  the  mountains,  among  rocks,  from  San  Antonio  below  La  Paz  to 
near  San  Borja,  and  in  th«  highest  mountains,  perhaps  even  farther 
north."  Gabb.  San  Jose  on  the  Gulf  of  California.  Belding.  (Plate 
Lxxii,  Fig.  8.) 

Nearly  all  the  specimens  in  the  national  collection  were  received  from 
Gabb,  so  that  they  are  authentic.    The  species  has  teen  confounded 
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with  others  by  several  writers,  but  is  clearly  a  disfinct  and  well  char- 
acterized form,  and  is  the  type  of  LeptobyrsuSj  according  to  the  authors 
of  that  name.  The  species  is  noticeable  for  the  oily  gloss  of  its  sur- 
face. The  lamina  is  usually  visible  with  difficulty  or  not  at  all  from 
the  aperture ;  "  the  prominent  tooth  winding  inward  from  the  columella," 
mentioned  by  Dr.  Cooper,*  is  the  fold  on  the  pillar  and  not  the  lamina, 
which  last  he  doe«  not  seem  to  have  observed  or  differentiated. 

The  nucleus  hardly  differs  from  that  of  imcendensj  the  shoulder  of  it 
is  rounded,  not  angular,  and  the  spiral  stride  are  faint.  The  color  of  the 
shell  is  more  brownish  and  less  livid  than  in  excelsti^j  the  pale  streaks, 
though  frequently  present,  are  less  conspicuous,  and  the  whitish  edge 
of  the  whorl  in  front  of  the  suture  is  less  constant.  The  shell  is  the 
thinnest  of  all  the  species.    It  varies  in  form  much  like  the  others. 

BuUmulus  (LeptobyrsuB)  Bryanti  (Cooper)  Dall.  B.  inscendeM  Bryanti  Cp.  op.  cit., 
p.  101,  PI.  XIII,  figs.  4  a-c,  1893. 

"On  dry  mountains,  800  to  1,000  feet  high,  climbing  high  copal  trees, 
northward  from  Cape  St.  Lucas,  through  a  distance  of  350  miles."  Xan- 
tus,  San  Josc5  del  Cabo,  Bryant.    (Plate  Lxxi,  Figs.  3,  4.) 

Usually  white,  but  when  living  or  fresh,  pale-brown,  showing  hardly 
any  spiral  sculpture.  Nucleus  as  in  the  last  species.  Lamina  extraord- 
inarily thick  and  rounded,  not  visible  from  the  aperture.  Surfacenearly 
smooth  but  not  polished;  reflection  of  the  peristome  narrow  and  feeble. 

This  was  referred  to  insceiidens  as  a  variety,  but  appears  to  be  near- 
est to  spirifer  and  a  well-defined  species. 

BulimuluB  (LeptobyrsuB)  Veseyianus  Dall,  sp.  nov. 

Espiritu  Santo  Id.,  Gulf  of  California.  Belding.  (Plate  lxxi.  Pigs. 
4,5.) 

Shell  stout,  inflated,  brownish,  polished,  with  seven  whorls;  suture 
appressed,distinct,butshallowpiucleusworninallthe8pecimensbutap- 
l)arently  notdifferingfrom  that  of  B»  Bryanti  except  as  being  more  blunt; 
whorls  except  the  last  rather  rounded,  the  last  whorl  somewhat  flat- 
tened at  the  periphery ;  umbilicus  large  but  narrow,  overshadowed  by  a 
very  wide  expansion  of  the  pillar-lip ;  aperture  large,  the  lips  approxima- 
ted behind,  the  reflection  wide  and  greatly  recurved,  of  a  livid  waxen 
passing  into  white  at  themargin ;  body  moderately  callous,  pillar  straight 
with  an  obscure  fold  visible  at  the  aperture,  internally  with  a  large 
thick  sublinguiform  lamina;  surface  of  the  shell  like  that  of  J5.  excelsus^ 
but  more  polished.  Lon.  of  shell,  30.5;  of  last  whorl,  25;  of  aperture, 
including  the  lip,  20 ;  maximum  diameter  of  shell,  20 ;  of  aperture,  15  mm. 

This  species  is  named  in  honor  of  Mr.  J.  Xantus  de  Vesey,  to  whom 
we  owe  much  of  our  knowledge  of  the  fauna  of  Lower  (California.  It 
is  recognizable  by  its  short,  stout  shape,  widely  reflected  recurved 
X)eristome,  very  narrow  space  between  the  commissures  of  the  lips  and 
body,  and  large  subtriangular  lamina.  Five  specimens,  all  very  uniform, 
were  collected  by  Mr.  Belding  (Mus.  Reg.,  34122)  some  ten  years  ago. 

'Proc.  Ciil.  Acad.  Sci.,  2iid  8<»rie«,  Vol.  iii,  p.  21I)igl«9a.by  CjOOglC 
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Section  ORTHOTOMIirM.    Croase  and  Fischer. 
Bulimolus  (Orthotominm)  sufflatus  Gould.    (B,  veHcaUB  Gld.  olim.) 

Lower  California,  Rich;  low  lands  about  La  Paz,  Gabb;  Sau  Jose 
del  Gabo  to  La  Paz,  Bryant.  Sierra  Lagana  to  3,000  feet  above  the  sea, 
Eisen.  Variety  insularis  Cooper,  Espiritu  Santo  Island,  Bryant.  Abun- 
dant near  La  Paz,  Belding.    (Plate  Lxxii,  Fig.  9.) 

This  characteristic  shell  has  no  coloration  except  in  its  epidermis^ 
which  is  straw  color  or  pale  olive,  intensified  at  lines  which  represent 
i^esting  stages,  and  more  or  less  polished.  The  form  varies  from  33.5 
by  17,  and  36.5  by  21  to  32  by  23  mm.  The  peristome  is  slightly  re 
fleeted  in  front  and  widely  over  the  umbilicus;  elsewhere  it  is  not 
reflected.  In  specimens  which  have  survived  a  dry  season  attached  to 
bark  or  a  stone,  the  inside  of  the  peristome  and  the  space  on  the  body 
between  the  two  lips  is  often  much  thickened  by  a  deposit  of  callus. 
The  nucleus  is  similar  to  that  of  Leptobyrsm^  except  that  the  apical 
part  is  irregularly  punctate,  and  the  riblets  inst>ead  of  being  even  and 
sharply  defined  are  more  or  less  wavy  and  on  the  shoulder  and  curlier 
l)art  give  a  vermicular  effect.  The  apical  pit  is  not  conspicuous  though 
evident  in  some  examples.  Pathologic  specimens  showing  lumps  or 
tubercles  on  the  pillar  are  not  very  rare,  but  normally  the  pillar  is 
simple.  The  young  are  frequently  taken  for  B.pilula  from  which  they 
may  be  discriminated  by  their  projecting  and  more  sharply  sculptured 
nuclear  whorls  and  less  open  umbilicus  as  well  as  more  ovate  form. 

BuUmuluB  (Orthotomium  ?)  pUula  W.  G.  Binney. 

Cape  St.  Lucas  to  Margarita  Island,  Xantus.  San  Jos6  del  Cabo, 
Bryant.  The  si>ecimens  collected  at  Punta  Arena  by  Bryant  and  men- 
tioned by  Dr.  Cooper  are  probably  immature  aufflatus.  (Plate  lxxii, 
Fig.  10.) 

The  types  of  this  species  in  the  National  Museum  have  a  distinct  and 
mature  appearance.  The  specimens  connecting  them  with  sufflatus  are 
usually  young  sufflatus.  The  two  types  have  4  and  4J  whorls,  i-esi^ec- 
tively,  as  many  as  s])ecimens  of  sufflatus  four  times  their  size.  The 
nuclear  whorls  are  smaller  than  in  sufflatus  and  more  delicately  sculp- 
tured, while  the  incremental  wrinkling  on  the  body  whorl  is  more 
conspicuous  and  regular  than  in  the  larger  species.  I  have  seen  no 
specimens  olipilula  which  appear  to  be  genuine  except  the  types.  All 
the  others  when  critically  studied  resolve  themselves  into  varieties  of 
sufflatus. 

U.  S.  National  Museum,  June,  1893, 

EXPLANATION  OF  PLATE  LXXI. 

Fig.  1.  BuUmuhts  BaileyiDM -. 610 

2.  Bulimulm  Zeledoni  DaU 644 

3.  Bulimulua  Bryanii  (Cooper)  Dall,  from  behind,  showing  internal  la- 

mella through  an  opening  made  into  the  whorl W'' 

4.  Bulimulua  Veseyianua  Dall 615 

5.  Bulimulua  Veaeyianua  Dall,  from  b<>hind,  the  whorl  opened  to  show  the 

otherwise  invMble  l«„ella D-gWed-bvGoOgle " "      <* 
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EXPLANATION  OF  PLATE  LXXII. 

Pag». 

Fic.  1.  Bulimulm  montezuma  Dall * . . .  640 

2,3.  Bulimulus  pallidior  ^hy 640 

4.  BHlimuluB  XantuaiW.  G.  Binney 641 

5.  BulimulH8  artemeaia  W.  G.  Binuey 642 

6.  BuUmulus  inscetidens  W .  G.  Binney 643 

7.  Bulimulus  excelaua  Gld 643 

8.  BHlimulus  apitifer  G»hh - 644 

9.  Bulimulua  aufflatua  G\d 646 

10.  Bulimulua  pilulaW,  G.  Binney 646 
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DESCRIPTIONS  OF   NEW    SPECIES  OF  AMERICAN   FRESH-WATER 

CRABS. 

BY  ^ 

Mary  J.  Rath  bun. 
(With  Plates  lxxiii-lxxvii.) 

Family  PSBUDOTHELPHUSID^. 
PSEUDOTHEIiPHnSA   Sanssnre. 

The  synonymy  of  this  American  genas  with  a  complete  list  of  spe- 
cies is  given  by  Prof.  S.  I.  Smith  in  the  Transactions  of  the  Connecti- 
cut Academy,  Vol.  ii,  1870.  In  the  Annals  and  Magazine  ot  Natural 
History  (6)  in,  p.  7, 1889,  Mr.  E.  I.  Pocock  describes  a  new  species  (P. 
tenuipes)  from  Dominica,  and  gives  distinguisbiDg  characteristics  of  all 
the  species.  The  collection  of  the  United  States  National  Museum  con- 
tains no  described  species  of  Ffieudothelphusay  but  the  genus  is  repre- 
sented by  eight  new  species.  They  all  possess  a  cervical  suture,  two 
epigastric  lobes  separated  by  a  median  suture,  two  small  Y'^^^P^^ 
depressions  near  the  posterior  margin  of  the  gastric  region,  and  five 
rows  of  spines  on  the  dactyls  of  the  ambulatory  legs,  three  rows  above 
and  two  belo^.  The  exognath  of  the  external  maxilUpeds  is  shorter 
than  the  ischium  of  the  endognath.  The  species  are  grouped  according 
to  the  character  of  the  front. 

A'.  Front  not  vertically  deflexed,  but  rounding  smoothly  downward  to  the  inferior 

margin. 

Pseudothelphusa  jouyl. 
(PI.  Lxxiii;  PI.  Lxxiv,  Figs.  1-3.) 

Oarapace  convex,  punctate,  smooth,  and  shining,  much  broader  in 
the  male  than  in  the  female.  Cervical  suture  short  and  curved,  some- 
times not  continued  to  the  anterolateral  margin.  Epigastric  lobes 
faintly  indicated  by  a  short  horizontal  groove  in  front  of  them,  of  a 
lighter  color;  sometimes  the  groove  is  obsolete,  but  the  color  remains. 
There  is  no  trace  of  a  superior  frontal  crest,  the  front  rounding  smoothly 
down  to  the  margin,  which  is  not  visible  from  above  and  is  strongly 
retreating  at  the  center.    Median  sulcus  shallow,  dividing  the  front 

Proceedlngi!  National  Museum,  Vol.  XVI— No.  969. 
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into  two  lobes.  Seen  from  in  front,  the  margin  is  ne(u*ly  horizontal; 
seen  from  below,  the  two  lobes  are  slightly  arched  forward.  There 
is  no  outer  orbital  fissure.  The  frontal  and  upper  orbital  margins  are 
indistinctly  ridged,  and  are  granulate  in  small  specimens;  in  large  ones 
the  ridge  is  uneven,  the  normal  granulation  being  feebly  indicated. 
Lower  orbital  margin  granulate.  Antero-lateral  margins  finely  den- 
ticulate, the  denticles  obsolete  in  adult  males,  where  the  margin  is 
simply  uneven.  Ischium  of  maxillipeds  elongate,  merus  subtriangular, 
eudognath  but  slightly  overlapping  the  jugal  area;  exognath  shorter 
than  the  ischium  (PL  Lxxiv,  Fig.  3).  The  inferior  surface  of  the  body 
is  punctate,  the  punctse  being  larger  next  the  orbit.  The  cervical 
suture  is  'present  .on  the  lower  surface.  The  abdomen  of  the  male 
(Fig.  1)  is  widest  at  the  distal  end  of  the  third  and  the  proximal  end 
of  the  fourth  segment;  lateral  margins  of  third  and  fourth  segments 
convex,  of  fifth  concave.  Extremity  of  appendage  of  first  segment 
with  lateral  expansions  above,  the  outer  one  larger  and  with  a  single 
sharp  tooth  iK)inting  outward  and  downward,  the  inner  one  with  a 
spatulate  tooth  pointing  forward  and  inward  (Fig.  2).  The  abdo- 
men of  the  female  conceals  the  sternum.  Chelix>eds  very  unequal 
Merus  with  short,  stout  spines  on  the  inner  margin;  upper  margin 
with  dentiform  tubercles  on  the  proximal  two-thirds;  lower  outer  mar- 
gin rounded,  with  a  few  granules;  a  line  of  granules  on  the  inner  sur- 
face near  the  carpus.  Carpus  punctate,  with  a  short,  broad  longitu- 
dinal groove  above  and  a  stout  inner  spine.  Larger  hand  in  male 
much  inflated,  punctate,  smooth;  fingers  widely  gaping,  with  stroDg 
teeth.  Smaller  hand  with  margins  subparallel,  fingers  almost  meeting 
when  closed.  In  the  females  the  chelipeds  are  more  nearly  equal,  and 
in  character  resemble  the  smaller  cheliped  of  the  male.  Ambulatory 
legs  little  compressed;  merus  slender,  with  upper  and  lower  margins 
subparallel,  upjier  margin  blunt,  with  depressed  spinules,  which  be- 
come obsolete  in  adults;  carpus  feebly  spinulous  above;  propodus, 
above  and  below. 

Color,  a  rich  reddish  brown. 

Length  of  S  27"'";  width,  43.5;  length  of  large  cheliped,  86.  Length 
of  ?  29;  width,  46;  length  of  large  cheliped,  66. 

Many  specimens  were  collected  by  Mr.  P.  L.  Jouy  in  1892  at  the 
following  localities  in  Mexico : 

Lake  Cbapala,  about  5,000  feet  elevation,  among  stones  and  shingle 
on  lake  shore;  February  19,  7  ^,80?,  mostly  with  eggs  (17718); 
Febiuary  20,  7  ^  ,  2  9,4  young,  all  small  (17719). 

Juanacatlan,  Falls  of  Rio  San  Juan,  between  Lake  Ohapala  and 
Guadalajara,  April  26;  6  ^,11  9 ,  mostly  small  ( 17720). 

Prof.  A.  Duges  has  presented  specimens  from  Valle  de  Santiago, 
State  of  Guan^uato;  1  ^,1  ?  (17721);  also  an  additional  female 
(4122)  from  the  same  State,  probably  from  the  same  locality. 

This  species  bears  a  stnmg  resemblance  to  P.  americana  Saussuie 
from  Hayti,  but  that  species  is  without  a  cervical  suture. 
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Pseadothelphusa  dugesi. 
(PI.  LXXiv,  Figs.  4aud5.) 

This  species  is  so  closely  related  to  jonyi  that  one  might  easily  coli- 
fouiid  the  two.  It  can  be  distinguished,  however,  first,  by  the  front 
which  is  sinuous  and  slightly  bilobed,  more  abruptly  deflexed  than  in 
Jovyij  with  a  strong  marginal  ridge  visible  from  above  and  defined 
by  a  submarginal  groove;  viewed  from  in  front  the  margin  is  nearly 
straight;  second,  by  the  more  compressed  meral  joints  of  the  ambula- 
tory legs,  which  «re  slightly  dilated  in  the  middle,  the  upper  edge  thin; 
third,  by  the  appendages  of  the  first  segment  of  the  male  abdomen,  in 
wLich  the  inner  tooth  at  the  extremity  is  more  slender  than  mjouyi  and 
i8  directed  closer  to  the  appendage. 

Color,  dark  olive- brown. 

Length  of  male  21 ;  width,  33 ;  length  of  cheliped  about  53»»".  Length 
of  female,  20;  width,  33.5;  length  of  large  cheliped,  about  43. 

Cuernavaca,  State  of  Morelos,  Mexico,  P.  L.  Jouy,  August,  1892; 
7^,1?    (17722). 

A  small  female  from  the  State  of  Guanajuato  ( !),  A.  Dugfes  (4389), 
has  the  meral  joints  of  the  ambulatory  legs  proportionally  wider  than  in 
the  specimens  from  Cuernavaca,  all  of  which  are  much  larger. 

PaeudothelphuBa  terrestris. 
(PI.  LXXiv,  Figs.  6  and  7.) 

This  species  much  resembles  jouyi  and  dtigesi,  but  the  carapace  is 
wider,  the  cervical  suture  deeper  iind  more  conspicuous,  the  gastric  re- 
Ijion  more  elevated.  Front  not  rounding  downward  as  in  jouyi  but 
abrui)tly  deflexed  as  in  dugesi.,  the  margin  strongly  ridged,  defined  by 
a  well-marked  submarginal  groove,  and  visible  from  above.  Viewed 
from  in  front  the  two  halves  of  tlie  nisirgin  slope  dowmvard  toward  the 
center.  The  outer  orbital  angle  is  less  advanced  than  mjouyi.  The 
denticles  of  the  antero- lateral  margins  are  less  prominent  than  in  speci- 
mens of  jouyi  of  equal  size,  the  obliteration  in  adults  being  even  more 
complete  in  this  species.  In  the  abdomen  of  the  male  the  tenniujil  seg- 
ment is  more  acute  than  in  jouyi',  the  appendage  of  the  first  segment 
differs  in  having  at  the  tip  on  the  outer  side  a  much  narrower  lateral 
expansion  with  a  narrower,  sharper  tooth,  and  on  the-  inner  side,  a 
somewhat  scythe-shaped  tooth.  Chelipeds  similar  to  those  o^  jouyi; 
the  lower  outer  margin  of  the  merus  has  a  distinct  line  of  granules.  The 
am  bulatory  legs  are  more  compressed,  the  merus  joints  thin  above 
and  wide  in  the  center. 

Color,  olive-brown. 

Length  of  ^  21;  width,  3G;  length  of  large  cheliped,  about  59""". 
Length  of  $  19;  width,  32;  lengthof  large  cheliped,  about  33.  In  this 
female  specimen  the  chelipeds  are  almost  equal. 

Collected  by  Mr.  P.  L.  Jouy  at  Atamajac,  3  miles  west  of  Guadalajara, 
April,  15, 1892,3  ^,29  (17723) ;  also  at  Barranca  Tbarrju^iear  (luada- 
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lajara,  April  20-22,  1892,  under  stones  on  moist  liillside,  about  10  feet 
above  the  river,  3,700  feet  above  sea  level,  and  1,500  feet  below  Guada- 
lajara, 8^,8$,  small  (17724). 

A".  Front  verticjUly  doflexed,  fonning  u  blunt  crent. 
h'.  CreMt  smooth. 

Pseudothelphusa  verticalia 
(PI.  Lxxiv,  Fi^.  8  and  9.) 

Carapace  flattened,  obscnrely  punctate.  '  Cervical  suture  deep  and 
short,  continned  to  the  margin.  Epigastric  lobes  depressed.  Front 
vertically  deflexed ;  snperior  margin  not  ridged  or  granulate^  but  pre- 
senting a  smooth,  rounded  surface,  which  is  almost  straight  and 
scarcely  interrupted  by  tlie  shallow  median  sulcus.  Infero-froutal 
margin  with  a  prominent  ridge,  indistinctly  granulate,  a  submarginal 
groove,  and  a  shallow  median  sinus.  The  ridge  is  continuous  with  the 
orbital  margin.  Anterolateral  margins  denticulate.  Orbits  deei)er 
than  iujouyi,  sometimes  with  a  shallow  hiatus.  In  the  male  abdomen 
the  appendages  of  the  first  segment  are  very  different  frt)m  those  of 
the  species  above  described  (Fig.  9).  Chelipeds  with  the  merus  tri- 
angulate, broadening  distally,  shorter  than  in  jouyi;  upper  margin  with 
dentiform  tubercles,  whicli  become  almost  obsolete  toward  the  carpus; 
lower  inner  margin  with  two  irregular  rows  of  spiny  teeth ;  h)wer  sar- 
fiu*,e  with  a  line  of  granules  on  the  outer  and  distal  margins;  carpus 
shorter  than  in  jouyi;  large  hand  very  deep  and  swollen,  much  larger 
than  the  small  hjind ;  fingeis  gaping  in  the  larger  cheliped.  The  ambu- 
latory legs  are  compressed,  broad;  merus  joints  much  dilated,  with  a 
thin  upper  margin,  obscurely  denticulate. 

Length  of  S  25;  width,  42;  length  of  large  cheliped  72"™*". 

Length  of  9  22.8;  width,  31);  length  of  large  chelii)ed  54"". 

Tehuan tepee,  Mexico,  Dr.  Spear;  4  (J  ,  5  9  (2537). 

B".  Crest  tuberculate. 

Pseudothelphusa  zantusi. 

Carapace  in  shape  resembling  the  prei^eding,  slightly  convex,  punc- 
tate, granulate  anteriorly  and  laterally.  Tliere  is  a  trace  of  an  addi- 
tional suture  J>ehind  the  cervical  suture,  which  is  not  an  even  curve, 
but  turns  slightly  toward  the  horizontal  near  the  margin.  Epigastric 
lobes  well-marked,  tuberculate,  separated  by  a  deep,  narrow  median 
sulcus,  which  divides  the  sui)erior  frontal  crest.  This  crest  is  blunt, 
and  is  provided  with  a  wide  row  of  tubercles,  and  near  the  orbit  turns 
backward,  following  the  line  of  the  orbit  for  a  short  distance.  Inferior 
frontal  margin  with  a  prominent  ridge,  which  projects  forward,  is  some- 
what bilobed,  granulate,  and  visible  from  above.  Orbits  large,  not 
filled  by  the  eyes;  margin  granulate  except  for  a  short  distance  be- 
neath the  outer  .angle,  where  the  absence  of  granules  simulates  a 
shallow  fissure.    Anterolateral  margin  denticulate,  slightly  interrupted 
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at  the  cervical  suture  and  between  that  suture  and  the  orbital  angle. 
Merus  of  maxilliped  more  quadrate,  less  triangular  than  in  the  preced- 
ing species.  Inferior  regions  of  the  carai)ace  very  finely  granulate  and 
punctate,  cervical  suture  present.  Jugal  area  pubescent  as  far  back 
as  the  sternum.  Small  cheliped  (the  only  one  present)  granulate, 
punctate,  with  a  broad  merus;  inner  face  outlined  below  and  distally 
with  bead-like  tubercles,  inner  margin  with  a  double  row  of  blunt 
spines,  increasing  in  size  distally,  upper  margin  with  spinulous  rugae 
extending  on  tlie  outer  surface  distally.  Carpus  with  a  very  shallow 
sulcus,  a  short  inner  spine;  inner  margin  spinulous.  Upper  and  lower 
margins  of  hand  subparallel ;  fingers  in  contact.  The  merus  joints  of 
the  ambulatory  legs  are  flattened,  widening  toward  the  center,  den- 
ticulate above;  carpal  and  propodal  joints  spinulous  on  the  upper, 
inner,  and  distal  margins. 

Length,  about  29;  width,  49;  length  of  smaller  cheliped,  about  61""". 

f  Mexico,  JohnXantus;  a  single  mutilated  specimen,  $  (2527). 

This  specimen  is  labeled  "  Cape  St.  Lucas  ",  but  it  is  more  likely  to 
have  come  from  the  vicinity  of  Manzanillo  or  Colima,  where  Mr.  Xantus 
made  valuable  collections  of  fresh-water  fishes  and  mollusks  in  1862. 

A'".  Front  vertically  deflexed,  forming  an  acute  lamellate  crest. 

Paeudothelphusa  colombianus. 

(PI.  Lxxiv,  Fig.  10;  PI.  Lxxv,  Fig.  1.) 

Carapace  slightly  convex,  finely  punctate,  granulate  anteriorly  and 
near  the  lateral  margins,  the  granules  more  evident  in  the  smaller 
specimen.  Epigastric  lobes  very  prominent,  the  ridge  continued  faintly 
for  a  short  distance  in  a  transverse  line  of  granules.  Cervical  suture 
curved,  becoming  less  marked  near  the  lateral  margin.  Superior 
frontal  margin  lamellate,  almost  straight,  tuberculate,  divided  by  a  V- 
shaped  notch  at  the  extremity  of  the  median  sulcus.  The  margin  near 
the  orbit  turns  nciirlyxmrallel  to  the  orbital  margin  and  terminates  just 
above  the  base  of  the  eye.  Inferior  frontal  margin  slightly  in  advance 
of  the  superior,  sinuous,  with  a  prominent,  horizontal,  ridged,  and  granu- 
late margin,  which  is  continuous  with  the  tuberculate  or  crenulate  or- 
bital margin.  Front  deepest  at  the  outer  ends.  Antero- lateral  margins 
denticulate,  interrupted  by  a  shallow  sinus  at  the  cervical  suture  and 
another  between  that  and  the  orbit.  External  orbital  fissure  small  and 
shallow,  formed  by  the  absence  of  one  or  two  granules.  Inferior  surface 
of  the  cjirapac^  finely  granulate  near  the  margin.  Jugal  region  pubes- 
cent and  anteriorly  granulate.  Chelipods  of  female  unequal,  punctate. 
Smaller  cheliped  much  like  that  of  xayittm,  but  with  few  granules;  the 
inner  margin  has  a  single  row  of  spines,  and  below  it  a  row  of  tuber- 
cles. Larger  cheliped  similar  to  the  smaller,  excei)t  that  the  propodus  is 
much  deeper  (PI.  lxxv,  Fig.  1).  Fingers  in  contact  when  closed.  Am- 
bulatory legs  little  compressed;  meral  joints  widening  toward  proximal 
end,  denticulate  on  upper  margin,  and  in  the  last  pair  i)rominently  ridged 
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on  lower  outer  margin ;  carpal  joints  spinulous  above  and  distally ;  pro- 
podal  joints  with  small  spines  above,  below,  and  distally. 
Length,  28.5;  width,  50;  length  of  cheliped,  about  65""\ 
River  David,  (.'hiriqui,  United  States  of  Colombia,  about  latitude  8^ 
28'  N,  longitude  82o  24'  W.,  at  an  elevation  of  4,000  feet  above  the  sea; 
*'very  rapid  streiims  descending  from  Mount  Chiriqui'';  J.A.Mc^iel, 
July,  1883;  2  9  (5512).    In  the  same  bottle  there  is  an  ambulatory  leg 
of  a  specimen  one-half  again  as  large,  which  is  apparently  the  same 
species. 

Pseudothelphuaa  lameUifrons. 

(Pl.LXXV,  Figs.  2-5.) 

The  carapace  of  this  species  is  allied  to  that  of  colombianun;  the  gran- 
ules of  the  anterior  and  lateral  portions  are,  however,  more  prominent, 
and  the  cervical  suture  is  supplemented  by  another  shorter  parallel 
suture  a  little  posterior  to  the  first,  but  not  prolonged  to  the  margin. 
Front  similar  to  that  of  colomhianus^  but  narrower  and  deeper.  Ex- 
ternal orbital  fissure  very  shallow  and  broad,  with  a  denticle  in  the 
middle.  Antero-lateral  margin  very  thin  and  acute,  with  fine  teeth  a 
little  more  prominent  than  in  colombianm  and  crowded  close  together. 
Ischium  of  maxilliped  broadening  noticeably  at  the  distal  end.  Abdo- 
men of  male  contracted  at  the  fifth  segment  (Fig.  4);  the  extremity  of 
the  appendage  of  the  first  segment  is  laminate,  and  folded  and  com- 
[jressed  laterally,  the  inner  side  having  two  lobes  above,  the  posterior 
one  very  large,  and  the  outer  side  with  a  blunt  tooth  pointing  forward 
aud^outward  (Fig.  5).  Chelipeds  in  shape  and  armature  resembling 
those  of  colombianuH^  but  the  granules  are  prominent;  the  upper  and 
lower  margins  of  tlie  basal  i^rtion  of  the  larger  propodus  more  acurate 
than  in  those  of  the  female  of  that  species.  Fingers  in  contact.  Tbe 
meral  joints  of  the  ambulatory  legs  are  compressed,  very  wide  at  the 
center,  the  upper  edge  thin. 

Length,  22;  width,  34.3;  length  of  cheliped  about  46™"». 

Isthmus  of  Tehuantepec,  Mexico,  F.  E.  Sumichrast;  3  males  (3289). 

Pseudothelphuaa  richmondi. 

(PI.  Lxxv,  Figs.  6-10.) 

Oarapace  more  convex  than  in  the  two  preceding  species,  finely 
punctate,  with  scaly  granules  near  the  lateral  margin.  Cervical 
suture  deep  and  almost  straight.  Epigastric  lobes  well  marked. 
Median  sulcus  short,  making  a  V-shaped  notch  in  the  superior  frontal 
margin.  There  are  three  faint  depressed  tubercles  arranged  trans- 
versely across  the  gastric  region.  Margins  of  front  and  orbits  crenu- 
late  or  granulate.  Superior  frontal  margin  nearly  straight,  as  seen 
from  above,  but  seen  from  in  front,  the  two  sides  slope  downward  to 
the  median  line;  the  outer  extremities  join  the  orbital  margin.  Inferior 
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margiu  sinuous,  its  lobes  visible  from  above  (Fig.  (>).  The  external 
orbital  tooth  and  the  next  lateral  tooth  are  finely  dentate;  posterior  to 
the  cervical  suture  there  are  ten  small  spiniform  teeth  nearly  equal  in 
size,  followed  by  a  diminishing  series  of  spinules  on  the  posterolateral 
margin ;  the  first  of  the  ten  teeth  has,  on  one  side  of  the  (*arapace,  one, 
on  the  other  side  two,  accessory  spinules.  Orbital  fissure  broad,  vshal- 
low,  U-shaped.  Inferior  surface  of  the  carapace  granulate  near  the 
lateral  margin,  and  granulate  and  pubescent  on  the  Jugal  area.  Max- 
illipeds  broad,  considerably  overlapping  the  jugal  area;  ischium  much 
wider  at  the  distal  than  at  the  proximal  end ;  merus  more  quadrate 
than  in  preceding  species.  Last  two  segments  of  the  male  abdomen 
longer  and  narrower  than  in  lamelUfrons  (Fig.  7);  appendages  of  first 
segment  with  superior  portion  of  the  extremity  armed  with  three  un- 
equal spines,  the  inferior  portion  having  a  concjavc  oval  area.  Oheli- 
peds  unequal,  punctate,  with  scaly  granules,  which  form  rugosities  on 
the  outer  surface  of  the  merus;  merus  and  carpus  armed  similarly  to 
those  of  colombianuSj  except  that  there  is  not  a  continuous  line  of 
granules  near  the  upper  margin  of  the  inner  surface.  Hands  rough, 
with  scaly  granules,  especially  on  the  margins.  Large  hand  deep,^ 
lower  margin  very  convex.  Fingers  in  contact.  Meral  joints  of  am- 
bulatory legs  compressed  and  widening  toward  tlie  center;  upper 
margins  of  meral,  carpal,  and  propodal  joints,  and  lower  margin  of 
propodal  joints  spinulous;  dactyls  very  slender. 

Length,  32.5 ;  width  without  spines,  49 ;  length  of  cheliped  about  70™". 

Found  on  dry  land  near  a  small  creek  wliieh  fiows  into  tlie  Escon- 
dido  River,  50  miles  from  Bluefields,  Nicaragua,  by  Mr.  Charles  W. 
Richmond,  October  30,  1892;  one  male  (17725). 

POTAMOCARCINUS. 

Established  by  Milne  Edwards*  for  a  species  (P.  artnatus)  which 
differs  from  Pseudothelphusa  in  having  tlie  superior  frontal  crest  sharp 
and  lamellate,  and  more  prominent  than  the  inferior,  the  carapace 
armed  with  strong  spines  and  an  external  orbital  hiatus. 

This  genus  is  doubtfully  distinct  from  PseKdothelphusa^  some  species 
of  which,  have  an  orbital  hiatus;  in  F,  richmondl  the  front  is  sharp  and 
lamellate,  though,  not  entirely  concealing  the  inferior  crest.  In  Pnevr 
dothelphii^a  can  be  seen  every  gradation  between  the  sharp-crested 
front  and  the  smooth  front  without  a  ridge.  There  seems  to  be  no  ex- 
ternal character  to  distinguish  Poiamocarcinm  except  the  strong  mar- 
ginal teeth,  which  is  hardly  a  generic  character.  The  following  species 
is  therefore  placed  provisionally  in  this  genus. 


*Ajin,  Sei,  Mt,  (3),  xx,  p.  208,  1853. 
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Potamocarcinus  nicarae;uenais. 

(PI.  Lxxvi;  PI.  Lxxvii,  Figs.  1-3.) 

Potamocarcinus  armatus  Stimpsun  (not  Milne  Edwards),  Proc.  Acad.  Nat.  Scri.  Phila.. 
X,  p.  100,  1858. 

StimpsoQ,  ill  bis  unpublished  rei>ort  ou  the  Grusttu^ea  collect^  by 
the  North  Pacific  Exploring  Expedition,  says  of  P.  armatus^  "  We  have 
but  one  specimen  of  this  species,  a  small  male,  half  an  inch  in  length. 
It  differs  somewhat  from  the  large  female  described  by  Milne  Edwards, 
in  that  the  carapace  is  punctated,  and,  toward  the  lateral  margins, 
somewhat  granulated.  The  second  and  third  antero-lateral  teeth  are 
bifid.  Dactyli  scarcely  quadrangular,  almost  rounded,  also  smaller 
and  less  spinulose.  It  was  found  at  Omotepec  Island  in  Lake  Nica- 
ragua, by  Mr.  Charles  Wright,  botanist  of  the  expedition.-' 

Potanioearclnm  nicaraf/Henffift  is  a  large  species;  small  specimens 
agree  with  Stimpson's  diagnosis,  except  that  the  dactyls  are  not  less 
spinulous  than  in  Milne  Edwards's  figure  of  armatus. 

Carapace  broader  anteriorly  than  in  armatusj  slightly  convex,  dis- 
tinctly marked  with  small  pimctie,  granulate  near  the  lateral  margins, 
the  granules  most  prominent  in  young  specimens.  Cervical  sulcus 
deep  and  curved;  there  are  wide  and  deep  grooves  either  side  of  the 
posterior  gastric  area,  and  small  Y-shaped  grooves  between  them.  The 
epigastric  lobes  are  well  marked,  divided  by  a  narrow  sulcus  leiiding 
to  the  front.  Superior  frontal  margin  horizontal,  granulate,  more 
advanced  in  the  central  portion;  median  fissure  V-shai>ed.  Front 
concave,  the  inferior  margin  much  behind  the  superior,  the  two  halves 
separately  arched  iii)ward.  Postorbital  tooth  obtuse,  outer  margin 
rounded.  Second  tooth  broader,  obtuse,  often  with  one  or  more  acces- 
sory teeth  on  its  margins.  Third  tooth,  that  directly  posterior  to  the 
cervical  suture,  broad,  very  variable  in  shape,  but  always  bilobed. 
Eemaining  large  teeth,  four  to  six  in  number,  irregular  in  shape  and 
position,  acute,  spinous.  There  are  often  small  intervening  teeth. 
Posterolateral  margin  with  several  spiniiles  which  decrease  in  size 
from  the  lateral  angle.  External  orbital  hiatus  deep  and  wide;  orbital 
margin  granulate.  Lower  surface  of  the  carapace  granulate  near  the 
lateral  margin  and  on  the  jugal  area.  The  margin  of  the  epistome  is 
three-spined;  median  spine  long  and  curved  upward.  As  in  armatOy 
the  eudognath  of  the  external  maxillipeds  is  very  wide  and  covers  a 
l)ortion  of  the  jugal  region;  the  exognath  is  much  shorter  than  in 
(innatay  never  exceeding  one-half  the  length  of  the  ischium.  The 
appendages  of  the  first  segment  of  the  male  abdomen  are  very  stx)ut, 
and  at  the  summit  present  a  concave  outer  surface  which  Inis  a  spine 
at  the  anteroinferior  angle,  a  lobe  at  the  an  tero- superior  and  postero- 
inferior  angles,  and  two  spines  at  the  postero- superior  angle  (PI.  LXXVI? 
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Fig.  3).  Abdomen  of  female  very  large,  eoueealiug  the  sternum.  Cheli- 
peds  long  and  strong,  unequal,  punitate;  merus  roughened  al>ove, 
inner  margin  spinous,  the  spines  longer  and  stronger  at  the  distal  end; 
inferior  margin  granulate.  Carpus  with  a  very  shaUow  median  groove 
near  the  center,  and  a  stout  spine  on  the  inner  margin.  Large  hand 
much  swollen,  deep;  there  is  a  short  line  of  tubercles  on  the  inner  side 
of  the  lower  margin  near  the  carpus;  dactyl  strongly  arched;  fingers 
and  lower  surface  of  hand  speckled  with  small  dark  spots,  which,  on  the 
fingers,  are  granulous;  teeth  of  prehensile  edges  irregular,  broad,  and 
strong.  Smaller  hand  less  broad  and  deep;  fingers  in  contact  or 
slightly  gaping;  otherwise  as  in  the  larger  hand.  The  chelipeds  of  the 
female  are  shorter  and  more  slender  than  those  of  the  male.  The  merus 
joints  of  the  ambulatory  legs  are  slightly  compressed;  upper  ami  lower 
margins  almost  parallel;  upper  margin  obscurely  granulate;  carpal 
joints  unarmed;  propodal  joints  spinulous  on  the  distal  ix>rtion; 
dactyli  compressed,  with  five  rows  of  spines. 

Length  of  S  57'"'*»;  width  without  spines,  85;  approximate  length  of 
larger  cheliped,  158;  length  of  propodus,  90;  depth,  37;  thickness,  23. 
Length,  of  9.63;  width,  without  spines,  95;  approximate  length  of 
larger  cheliped,  135;  length  of  proi)odus,  71;  depth,  25;  thickness,  15. 

Lake  Nicaragua,  Dr.  J.  F.  Bransford;  4^,2$  (5837),  grading  in  size 
from  two  inches  to  tliree-fourths  of  an  inch  in  length. 

Kear  Greytown,  Nicaragua,  Dr.  Louis  F.  H.  Birt ;  2^,32  (13788)  all 
large.  Greytown  is  at  the  mouth  of  the  river  San  Juan,  an  outlet  of 
Lake  Nicaragua. 

Rio  Frio,  Costa  Rica,  a  tributary  of  the  San  Juan,  Charles  W.  Rich- 
mond, March  3, 1892 ;  one  9  (17957). 

BPHiOBOCBRA  StimpBOii. 

In  1800  Stiuipsou  instituted  the  genus  Epilohocera  (Ann.  Lye.  Nat, 
Hist.  N.  Y.,  VII,  p.  234)  for  a  fresh- water  crab  of  the  family  Thelphu- 
sidie,  distinguished  by  the  frontal  process  meeting  the  niternal  subor- 
bital lobe,  behind  which  the  antenna  passes  to  the  orbital  cavity.  The 
merus  of  the  external  niaxilliped  is  transverse,  its  anterior  margin 
rounded,  and  the  palpus  goniarthroid.  The  type  species,  E,  cubensiSy 
was  found  in  fresh-water  streams  near  Santiago,  Cuba. 

In  1870  Prof.  S.  I.  Smith  (Trans.  Conn.  Acad,  ii,  p.  150)  gives  a  more 
detailed  description  of  E,  cubensis,  and  describes  another  species,  E.  ar- 
mata,  probably  from  the  Bahamas.  The  generic  diagnosis  should  be 
amended  so  as  to  include  8i)ecies  in  which  the  frontal  process  nearly 
joins  the  suborbital  lobe,  the  character  being  at  best  of  doubtful  value. 
The  following  distinguishing  characters  may  be  added :  A  process  pro- 
jects from  the  upper  side  of  the  expiratory  canal,  and  the  exognath  of 
the  external  maxillipeds  overreaches  the  ischium  of  the  eiidoguath, 
Proc.  N,  M,  93 42 
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KYXOP8IS  OF   SI'Kl'IKS, 

A'  Superior  frontal  frost  projecting  beyond  the  inferior. 

B'  Carapace  granulat<'cl  near  the  margins  above  and  below ccbexsis, 

B"  Carapace  not  granulated  near  the  margins armata. 

A"  Superior  frontal  crest  not  projecting  beyond  the  inferior. 

B'  (*arapacc  with  coarse  scaly  granules  near  the  margins  above  and 

below (.RANCLATA. 

B"  Carapace  without  coarse  scaly  granules  near  the  margins hayteksis. 

Bpilobocera  haytensis. 

(PI.  Lxxvii,  Figs.  4  and  5.) 

Carapace  very  sliglitly  convex,  finely  granulate,  and  punctate.  Cer- 
vical sulcus  deep.  Cardiac  region  with  shallow  depressions  on  either 
side,  and  two  minute  Y-shaped  grooves  in  the  sulcus  between  the 
gastric  and  cardiac  regions.  Epigastric  lobes  distinct,  separated  by  a 
well-marked  sulcus,  which  extends  forward  and  forms  a  wide  median 
sinus  in  the  superior  frontal  margin.  This  margin  is  promiiient  and 
nearly  straight  when  seen  from  above,  but  slopes  downward  toward  the 
middle,  and  in  the  larger  si)ecimen  the  two  halves  are  inclined  slightly 
backward  toward  the  median  line.  The  margin  is  unevenly  tubercu- 
late,  and  near  the  orbital  border  it  is  directed  backward  and  ends  above 
the  base  of  the  eye.  Tlie  inferior  margin  of  the  front  is  three-lobed,  the 
median  lobe  directed  downward  and  forward,  the  lateral  lobes  rounded 
and  horizontal,  projecting  well  beyond  the  superior  margin.  The  mar- 
gin is  crenulato,  and  also  the  orbital  border,  which  is  continuous  with 
it.  There  is  a  broad  hiatus  beneath  the  outer  angle  of  the  orbit.  The 
internal  suborbital  lobe  is  very  broad  and  concave,  and  nearly,  but  not 
quite,  touches  the  subfrontal  process.  The  anterolateral  margin  i3 
marked  by  small  blunt  teeth,  irregular  in  size  and  shape,  and  inter- 
rupted by  a  wide  sinus  at  the  cervical  suture,  and  another  near  the  ex- 
ternal orbital  angle.  The  teeth  become  smaller  and  more  indistinct 
near  the  posterolateral  margin,  which  is  slightly  concave,  smooth,  and 
rounded.  The-  marginal  teeth  are  less  plainly  marked  In  the  smaller 
specimen.  Labial  border  of  the  epistome  with  three  lobes;  median  lobe 
acute,  projecting  downward  and  slightly  forward ;  lateral  lobes  shorter, 
less  acute,  their  inner  margins  arched  upward  and  forward.  The  mar- 
gins of  the  lobes  are  tuberculate.  On  the  lower  side  of  the  carapace 
there  is  a  line  of  tubercles  following  the  cervical  suture,  and  the  ante- 
rior i)ortion  of  the  Jugal  area  is  tubeicnlate.  The  endognaths  of  the  ex- 
ternal maxillipeds  in  width  do  not  exceed  the  buccal  cavity;  the  menis 
is  more  or  less  (quadrate,  the  antero-external  angle  rounded  (Fig.  5).  The 
male  abdomen  is  widest  at  the  third  segment,  and  does  not  taper  regu- 
larly to  the  last,  but  the  margins  of  the  fourth,  fifth,  and  sixth  segments 
are  sei>arately  convex.  The  appendages  of  the  first  segment  are  bent 
outwards  at  almost  a  right  angle  near  the  extremities,  which  are  lobed 
and  spinuliferous.     Clielipeds  unecjual.    The  merus  is  armed  with  stout 
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blunt  spiues  on  the  inner  margin,  irregularly  dentate  on  tbe  upper  mar- 
gin, scabrous  on  the  upper  portion  of  the  outer  surface,  and  with  a  line 
of  small  tubercles  on  the  lower  outer  margin;  carpus  faintly  scabrous 
near  the  merus,  with  a  strong,  blunt  spine  at  the  inner  angle.  Hand 
inflated;  fingers  irregularly  dentate  within,  gaping  to  the  tips  in  the 
male,  in  contact  in  the  female.  Ambulatory  legs  flattened,  sparingly 
pubescent;  merus  joints  denticulate  above;  carpal  joints  indistinctly 
denticulate  above,  with  a  few  spinules  on  the  distal  margin;  propodal 
joints  with  two  rows  of  spines  above  and  below,  the  lower  ones  the 
longer,  and  one  row  on  the  distal  margin ;  dactyls  with  three  rows 
above  and  two  below,  with  fewer  spines  in  the  lower  rows. 

Length  of  larger  specimen,  a  female,  46*"™;^  width,  76.  Length  of 
S  21.5;  width,  38. 

Hayti;  A.  G.  Younglese;  $  (3216).  San  Domingo;  W.  M.  Gabb, 
1878;    3  (3192). 

Epilobooera  granulata. 

(PI.  Lxxvii,  Fig.  6.) 

The  specimens  are  smaller  than  in  the  preceding  species,  and  are 
sexually  immature.  The  species  is  closely  allied  to  haytensis.  The 
areolations  of  the  carapace  are  the  same.  The  anterior  portion  is 
more  distinctly  granulous,  espejjially  the  epigastric  lobes,  and  the 
branchial  regions  are  coarsely  granulate  near  the  margins.  The 
anterolateral  margin  is  not  interrupted  at  the  cervical  suture,  but 
there  is  a  deep  sinus  next  the  postorbital  tooth,  and  the  first  tooth 
foUowing  is  very  small.  The  next  6  to  9  teeth  are  larger  and  more 
regular  than  the  remainder.  Superior  frontal  border  as  in  haytensis. 
The  inferior  frontal  border  is  thin,  more  advanced  than  the  superior, 
and  in  a  front  view  the  two  halves  are  seen  to  arch  upward.  The  ex- 
ternal suborbital  fissure  is  very  shallow,  scarcely  more  than  an  inter- 
ruption of  the  denticles  of  the  orbital  border.  The  subhepatic  and 
subbranchial  regions  are  granulate,  and  the  cervical  ridge  is  present 
as  in  haytensis,  but  the  jugal  area  is  smooth,  except  at  the  anterior 
extremity.  The  epistome  has  three  acute  h)bes,  tuberculate  on  the  mar- 
gins, similar  to  those  of  haytensis.  The  maxillipeds  in  width  exceed 
the  buccal  cavity;  the  merus  has  the  antero-external  angle  much  more 
arcuate  than  in  haytensis  (Fig.  6).  Abdomen  of  male  narrower  than  in 
haytensis^  especially  noticeable  in  the  penultimate  segment.  The  merus 
and  carpus  of  the  chelipeds  of  the  male  are  similar  to  those  in  hayten- 
sis; the  carpal  spine  is  sharper.  Hands  little  dilated;  fingers  very 
slightly  gaping  at  their  base.  Ambulatory  legs  sparingly  pubescent, 
with  meral  joints  denticulate  above;  carpal,  propodal,  and  terminal 
joints  armed  as  in  haytensis. 

Length,  13.5;  width,  23  millimeters. 

West  Indies  (6705).  Four  specimens,  all  more  or  less  mutilated. 
Two  of  them  are  males,  and  probably  also  the  other  two. 
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Family  TRICHODACTYLID.l':. 

Trichodactylns  quinquedentatu& 
(I'l.  Lxxvii.  Fig.  7.) 

Carapace  very  convex  longitudinally,  slightly  <onvex  transversely. 
Surfa<5e  smooth,  shining,  punctate,  the  punctje  irregular  in  size  and 
numerous.  There  is  an  H-^^*<4^^*1  depression  in  the  center  of  the  cara- 
pac»e.  Front  narrower  than  in  puncUUus^  consisting  of  two  broad  lobes 
more  i)ronounced  than  in  specimens  of  punctatus  of  equal  size.  Exter- 
nal orbital  angle  obtuse.  Lateral  margin  strongly  arcuate,  armed  with 
live  teeth,  besides  the  orbital,  the  first  three  sharii  ftwd  spiniforra,  the 
last  two  blunt.  Carapace  widest  at  the  fourth  tooth.  Frontal,  orbital 
and  lateral  margins  ridged  and  smooth.  Outer  margin  of  merus  of 
maxilliped  ridged  and  more  strongly  produced  at  its  anterior  angle 
than  in  punctatus.  Abdomen  of  female  covering  the  sternum;  terini 
nal  segment  broadly  triangular,  rounded  at  the  tip.  Chelipeds  in 
female  unequal,  punctate;  merus  triangular,  upper  margin  acute,  with 
a  tooth  at  the  distal  end;  lower  surface  with  a  small  sharp  spine  on 
the  outer  and  the  inner  margin,  and  a  blunt  projection  at  the  extremity 
of  the  outer  margin ;  cari)us  with  a  8i)ine  on  the  inner  margin.  Hands 
convex  beneath,  almost  straight  above;  smaller  hand  about  two  thirds 
as  deep  as  larger;  fingers  in  contact  in  both  hands.  Ambulatory  legs 
very  slender;  meral  joints  not  dilated.  Ambulatory  legs,  fingers,  and 
upper  portion  of  hand  and  carpus,  covered  with  a  close  velvety 
pubes(^ence. 

Length,  19;  width,  22  millimeters. 

Found  in  a  ditch,  ahnost  dry,  near  the  Escondido  Kiver,  50  miles 
from  Bluett(*lds,  Nicaragua,  by  Charles  W.  liichmond,  August  15,  1892; 
one  fenuile  (17720). 

T,  quinqHedeniatnH  can  l)e  distinguished  IVom  other  species  by  the 
numl)er  of  lateral  teeth. 

EXTLANATIOX  OF  PLATES. 
('From  drawings  by  Mr.  A.  H.  JUldwin.) 

Platk  lxxiii. 
PHeudothclphuHa  jonij\,  ^,  x  U- 

J*LATK  LXXIV. 

Fi(f.  1.  J\jouyif  five  segments  of  male  abdomen,  X  1]?. 

2.  P.Jouyi,  first  abdominal  appendage,  ontor  side,  X  3^. 

3.  /'.^/oMyi,  external  maxilliped,  x  1^. 

4.  /*.  dufftai^  carapace  of  (^  ,  X  \h 

5.  /*.  (higvHi^  tirst  abdominal  appendage,  outer  side,  X  4. 

6.  /'.  tvrri'KtnUj  earai)are  of  cJ,  X  1?. 

7.  /*.  tcnTslri«,  first  abdominal  appendage,  outer  side,  X  3.1. 

8.  /*.  rvrtivalhj  large  hand  of  ^ ,  x  1'. 

U.  /*.  rrrtivafiH,  iirst  abdominal  ap]»('ndago,  upper  side,  X  M* 
10,  i*.  t'o/f;«i6ia«w«,  rarapiico  of  small  9,  X  !:•[.  ^^-^  t 
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Plate  i.xxv. 

Fi(i.  1.  P.  colomhianusj  large  hand  of  $,  X  1^. 

2.  /'.  lameUifronHj  curapace  of  <^,  X  18- 

3.  P.  lameUifronSy  large  hand  of  ,^,  X  1?. 

4.  /*.  lamellifronSf  five  segments  of  male  abdomen,  X  1|. 

3,  /'.  lameUifrons,  first  abdominal  appendage,  onter  side,  X  3ji. 
().  7*.  richmondif  carapace  of  <J,  X  about  1/,;. 

7.  P.  rivhmondif  five  segments  of  male  abdomen,  X  l^- 

8.  /'.  richmoudij  first  abdominal  appendage,  outer  side,  X  ^i. 

9.  /*.  richmondif  external  maxilliped,  X  about  If^g. 
10.  P.  i-ichmondiy  large  hand  of  ^,  X  about  li\-. 

Platk  lxxvi. 
PotamocarcinuH  vicaraguensh,  <J ,  X  14. 

Platk  lxxvii. 

Fig.  1.  P.  nlcaraguensia,  external  maxilliped,  X  1?!. 

2.  /'.  nicaraf/uenshf  five  segments  of  male  abdouKMi,  x  i. 

3.  P.  mcaraguetiHis,  first  abdominal- appendage,  outer  side,  X  1?. 

4.  Epilobocera  haytensis,  carapace  of  9,  X  t- 

5.  E.  hayten8i8f  external  maxilliped,  X  Ih 

6.  E.  (franulaiaj  external  maxilliped,  X  3]^. 

7.  TiHchodaetylu8  quinquedentatu«,  9  >  X  Ij^. 
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1-&  PiKudothelphum  jouyL 
«,  7.  P.  terregtris. 
10.  P.  cotomfrmniM. 


4,  5.  P.  duffeni. 
a  9.  P.  t^'rhcalia. 
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1.  Pfeudothelphusfi  ntlombiantia. 
6-10.  P.  richmowii. 


2-5.  P.  lamellifrons. 
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1-8.  Potamorarcinus  nicaraguensis. 
6.  E.  granulata. 


4.  5.  Epilobocera  hayfen/tia. 

7.  Trichoilaviylv8  qiiitujuedentatus. 
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SCIENTIFIC  RESULTS  OF  EXPLORATIONS  BY  THE  U.  S.  FISH  COM- 
MISSION STEAMER  ALBATROSS. 

[Published  by  permission  of  Hon.  Marshall  McDonald,  Cominisaioner  of  Fisheries.] 

NO.  XXVII— CATALOGUE  OF  A  COLLECTION  OF  BIRDS  MADE  IN  ALASKA 
BY  MR.  C.  H.  TOVVNSEND  DURING  THE  CRUISE  OF  THE  U.  S.  FISH  COM- 
MISSION  STEAMER  ALBATROSS,  IN  THE  SUMMER  AND  AUTUMN  OF  1888,* 

BY 

Robert  Ridgway. 

Curator  of  the  Department  of  Birds. 
Family  ALCID^:. 

1.  Lunda  oirrhata  Pall.     Tufted  Puffin.     MiddletoQ  Island,  August  2B;  one  spec- 

imen. 

2.  Fratercula  comic ulata  (Naum.).     Horued  Puffin.     Shumagins,  August  2;  one 

specimen. 

3.  Ptychoramphus  aleutlcus  (Pall.).    Cassin's  Anklet.     Sbumagius,   August  4; 

one  specimen. 

4.  Simorhynchus  cristatellUB    (Pall.).     Crested  Auklet.       Big  Kouinski  Island, 

August  4;  two  specimens. 

5.  BrachyrainpliusmarmoratuB(Gmel.).     Marbled  Murrelet.     Kodiak,  August  18, 

and  Barclaj^  Sound,  September  27;  two  specimens. 

6.  Cepphus  columba  Pall.     Pigeon  Guillemot.     Sbumagius.  August  2;  two  sjiec- 

imens. 

7.  0ria  troile  califomica   (Bryant).     California  Murn\     Sbumagius,   August  2; 

one  specimen. 

Family  STERCORARIID^.. 

8.  Stercorarius  pomarinua  (Temm.).      Pomarine  Jaeger.     Kodiak,   August    15; 

one  young  bird. 

9.  Stercorarius  parasiticus  (Linn.).     Parasitic  .raeger.     Kodiak,  August  18;  one 

specimen. 

Family   LARID.E. 

10.  Rissa  trldactyla  pollicaris  Ridgw.     Pacibc    Kittiwakc;.     Middlcton   Island, 

August  26;  two  specimens. 

Family  DIOMEDEID.K. 

11.  Diomedea  albatrus  Pall.     Sbort-tailed  Albatross.     *^  North  Pacific  Ocean,"  no 

date;  one  specimen. 


'Various  circumstances  have  delayed  the  publication  <»f  this  list,  which  was  pre- 
pared in  1889. 
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12.  FalmaniB  glacialis    glupischa    Stejn.     Pacific   Fulmur.    Light-house  Bock. 

August  8 ;  two  Rpecimens. 

13.  PafflnuB  tenuirostris  (Temm.).     Slender-billed  Shearwat-er.     South  of  Unimak 

Pa88,  July  29;  one  Bpecimeu. 

Family  SCOLOPACID^. 

14.  Tringa  balrdii(Coa6s).     Baird's  Sandpiper.    Kodiak,  AugiLst  15 ;  one  spe^^imen. 

15.  Tringa  minutiUa  Vieill.   LeaHt  Sandpiper.   Shumas^ins,  August  1;  one  specimen. 

Family  FALCONID-fi. 

16.  Falco  columbariua  Linn.     Pigeon  Hawk.     Kodiak,  August  L5;  one  specimpn. 

Family  BUBONIDiE. 

17.  Aaio  accipitrinus  (Pall. ).    Short-eared  Owl.    Unala^hka.  July  28 ;  one  specimen. 

Family  PICID.E^ 

18.  CeophlcBUS  pileatns  (Linn . ) .  Pileated  Wood  pecker.     *  *  Alaskan  cru  i  se ,  October 

'92  " ;  one  specimen 

Family  CORVID^. 

19.  Corvus  caurinuB  Baird.     Northwest  Crow.    Barclay  Sound,  September  27 ;  one 

specimen. 

20.  Pica  pica  hudsoxilca(Sab.).     American   Magpie.    Shnmagins,  August  2;  ow 

specimen. 

Family  FRINGILLID^. 

21.  Leucosticte  griseonucha  ( Brandt) .   Aleutian  Leucosticte.    Unalashka,  Jnly  27; 

two  specimens. 

22.  Acanthialinaria  (Linn.).     Redpoll.     Kodiak,  August  11;  one  specimen. 

23.  CalcariaBlapponicuB(Linn.).    Lapland  Lonsi^spur.     Shu  magi  ns,  August  1;  od« 

specimen. 

24.  AmmodramuB  BandwichenBis  (Gmel.).    Kodiak,  August  1^;  Uualaahka,  Jnlj 

27;  Middleton  Island;  August  26;  six  specimens.  ' 

25.  Zonotriohia  coronata  (Pall.).    Golden-crowned  Sparrow.     Shumagi us,  August 

2;  Kodiak,  August  11  and  15;  three  specimens. 

26.  Melospiza  cinerea  (Gmel.).     Aleutian  Song  Sparrow.     Kodiak.  August  15  and 

17;  twospecimeuK. 

27.  PaBserellalliaoaunalaschenaiB  (Gmcl.).    Tow nsend's  Sparrow.     Kodiak,  An- 

gust  11-17  (six  specimens) ;  Middletou  I.sland,  August  26;  two  specimens. 

Family  MNIOTILTID^. 

28.  Dendroica  eestiva  (Gmel.).     Yellow  Warbler.     Middleton  Island,  August  36; 

three  specimens. 

29.  Sylvania puaiUa  pileolata  (Pall.).     Pileolated  Warbler.     Kodiak,  August  11; 

one  specimen. 

Family  TROGLODYTID^. 

30.  Troglodytea  hiemalia  pacificua  Baird.    Western  Winter  Wren.    Kodiak,  Angns* 

15  and  19;  two  specimens. 

A  young  bird  in  first  plumage  may  be  described  as  follows: 
Young  (No.  115795,  U.  S.  Nat.  Mus.,  Kodiak,  August  17,1888;  C.  H. 
Townseiid) :    Above  plain  bivSter-brown,  duller  on  top  of  head,  brighter 
posteriorly,  the  upper  tail-coverts  inclining:  to  VandyJie-browjii ;  wings 
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and  tail  brighter  brown  (very  nearly  a  medium  tint  of  Vandyke),  barred 
with  dusky,  the  primaries  dusky  spotted  with  pale  buffy  brown  or  li^bt 
brownish  buff.  A  very  indistinct  superciliary  stripe  of  pale  brownish. 
Chin  and  throat  dull  buffy-grayish ;  breast  and  belly  dull  light  buffy- 
brownish,  the  feathers  indistinctly  margined  with  grayish  dusky;  sides 
and  flanks  more  decidedly  brown,  especially  the  latter,  which  are 
rather  broadly  barred  with  dusky;  lower  belly  similarly  barred,  but 
ground-color  paler  (Uke  color  of  breast,  etc.);  under  tail-coverts  light 
Vandyke-brown,  each  with  a  central  sagittate  spot  of  dusky.  Bill  and 
feet  as  in  the  adult. 

31.  Troglodytes  alascensis  Baird.     Alaskan  Wren.      I^nalasbka,  July  27;   two 

specimens. 

Family  PARID^. 

32.  Parus  atricapiUas  septentrionalis  (Harris).     Lon^&^.tailed  Chickadee     Ko- 

diak,  Angast  15  and  17;  t^Vo  specimens. 

Family  SYLVIID^:. 

33.  Regolus  satrapa  olivaceus  Baird.     Western  Golden-crowned   Kinglet.     Ko- 

diak,  August  15  and  17 ;  two  specimens. 

Family   TURDIO^. 

34.  TurduB  aonalaschkae  Gmel.     Dwarf  Hermit  Thrush.     Kodiak,  August  15  and 

17;  four  specimens. 

35.  HeBperocichla  naBvia  (Gmel.).      Varied   Thrush.     Kodiak^  August  15;  two 

specimens. 
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A  REVISION  OF  THE  GENUS  FORMICARIUS  BODDAERT. 

BY 

Robert  Ridgway, 

Curator  of  the  Department  of  Birds. 

The  present  attempt  to  elucidate  the  species  and  local  forms  of  the 
Genus  Formicarius  was  brought  about  by  a  peculiar  combination  of 
circumstances.  The  U.  S.  National  Museum  has  for  a  long  time  pos- 
sessed specimens  of  two  forms  from  Central  America,  one  represented 
by  specimens  from  Costa  Eica  and  Nicaragua,  the  other  by  examples 
from  Panama;  and,  although  unquestionably  distinct  forms,  all  were 
labelled  ^^  Formicarius  koffmannV^  Further,  while  F.  hoffmanni  was 
described  from  a  Costa  Rica  specimen,  the  description  made  it  clear 
that  the  Panama  birds  in  the  ]N"ational  Museum  and  not  those  from 
Costa  Rica  represented  that  species,  a  fact  to  be  explained  only  on  the 
supposition  that  this  Panama  form  extended  into  some  part  of*Oo^ta 
Rica  from  which  the  National  Museum  had  no  specimens,  perhaps,  on 
the  Pacific  side,  a  hypothesis  which  specimens  recently  received  from 
the  Costa  Rica  National  Museum  have  proven  to  be  correct.  To  add 
to  my  perplexity,  the  leading  authorities  on  Neotropical  ornithology 
ascribed  another  species  {F.  analis)  to  Costa  Rica  which  could  not  be 
recognized  among  the  many  specimens  examined.  In  short,  I  found  it 
quite  impossible  to  properly  label  the  material  examined  with  the  as- 
sistance of  Volume  xv  of  the  ^'  Catalogue  of  Birds  in  the  British 
Museum,'^  or  that  portion  of  the  Biologia  CentraU-Americmia^  Aves, 
including  this  genus. 

After  bringing  together  a  series  of  nearly  sixty  specimens,  however, 
from  various  collections,  the  matter  is  made  quite  clear  regarding  a 
number  of  doubtful  points,  though  the  material  is  still  far  from  ade- 
quate for  a  satisfactory  treatment  of  the  subject,  immense  areas  of  South 
America  and  considerable  portions  of  Central  America  being  absolutely 
unrepresented. 

As  one  result  of  this  accumulation  of  material,  it  has  been  ascertained 
that  three  very  distinct  forms  of  the  analis  section  of  the  genus  occur 
in  Costa  Rica,*  the  commonest  of  which,  or  at  least  the  one  having  the 
most  extensive  range  there,  appears  to  have  been  universally  confounded 
with  F.  hoffmannij  while  that  referred  to  J^.  analis^  is  really  not  that 
species  at  all,  but  a  very  distinct  one,  ranging  from  Costa  Rica  to  west- 
em  Ecuador,  which  M4*.  Cherrie  has  named,  in  manuscript,  F,  nigri- 
eapillus.  It  is  also  found  that  between  F,  hoffmanni  and  F.  crissalisy 
or  in  the  district  extending  from  the  island  of  Trinidad  through  Vene- 
zuela to  the  interior  of  Colombia,  is  interposed  a  form  of  somewhat  in- 
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termediate  but  deiiuite  and  very  constant  characters,  wliicb  I  liave 
named  F.  Hatiiratm.    Of  F,  crissaUs  I  have  seen  but  one  specimeu;  of 
J^.  analis  only  two  (possibly  three),  and  none  of  F.  rufipeetm  or  its  near  . 
ally  (possibly  not  different),  F,  fhoraeicnis. 

In  the  case  of  few  specimens  of  a  given  form,  or  what  are  supposed 
to  be  the  same  form,  it  is  of  course  difficult  to  tell  whether  certain  ob. 
vious  differences  represent  individual  or  local  variations;  but,  as  hai< 
so  often  been  the  case  in  other  instances,  it  has  been  found  that  the 
larger  the  series  of  specimens  the  more  uniform  are  their  characters, 
and  consequently  the  various  local  forms  thus  represented  ciin  be  more 
easily  defined. 

My  thanks  are  due  for  the  loan  of  specimens  to  the  authorities  of  the 
Museo  Nacional  de  Costa  Rica,  the  Boston  Society  of  Natural  History, 
the  American  Museum  of  Natural  History,  New  York  City,  and  Messrs. 
Salvin  and  Godman,  of  London,  England,  all  of  whom  have  lent  me 
important  specimens,  without  which  no  satisfactory  conclusions  could 
have  been  reached.  The  considerable  series  of  specimens  which  I  have 
thus  been  able  to  bring  together  suggests  very  strongly  the  probability 
that  F.  analia  (Lafr.  &  D'Orb.),  F.  crusalis  (Cab.),  F.  hoffmanni  (Cab.), 
F,  monilUjer  Scl.,  and  the  three  forms  which  I  am  obliged  to  describe  as 
new,  are  not  distinct  species,  but  merely  more  or  less  differentiated 
geographical  races  of  one  widely  distributed  species,  which  ranges  from 
southern  Mexico  to  Bolivia;  and  that  when  we  have  specimens  from 
the  very  considerable  areas  of  continental  tropical  America  from  which 
examines  of  the  genus  have  not  yet  been  examined  it  will  become  nec- 
essary to  characterize  and  name  still  other  forms.  However  this  may 
prove  to  be,  I  find  that  the  ten  forms  of  the  F.  analis  section  treated 
below  can  easily  be  made  out  from  the  comparatively  scant  material 
which  1  have  been  able  to  compare:  * 


*Tlie  following  table  wiU  show  the  numberand  source  of  the  specimens  examined 
in  the  preparation  of  this  paper: 


No. 


Species. 


1 

F. 

2 

¥. 

3 

F. 

4 

F. 

5 

F. 

6 

F. 

7 

F. 

8 

F. 

0 

F. 

10 

F. 

11 

F. 

12     F. 


cayanensis  liodd 

iiijfrifrons  Goiild 

aualia  (Lafr.  &  DOrb.) . . 

iii^icapillas  Cheirie 

cn««ali8  (Cab.) 

sataratus  Kidew 

hoHrnanDi  (Cab.) 

iimbroAUB  Ridgw 

nioniliger  S<'1 

pallidna  Lawr 

rufiiwctiiH  Salv 

thoracicuB  Tacz.  &  Borl. 


Tat4*l. 


Collection. 


2 
2 


5  o 


13 


^1 


25 


11 


(?)1 
(0  1 
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Genus  FORMIC ARIXJS  Boddaert. 

Formicarius  Bodd.    Tabl.  P.  E.  1783,  43.    Type,  F.  cayanenais  Bodd. 
**Aiymiorvi8  Herrm.     Tab.  Alffiu.  Anim.  1783,  235.^'    Type. 

Myrmecophaga  Lac^.p.    M^m.  Tlnst.  Paris,  iii,  1801,  507.    Type  undeterminable. 
Myioihera  iLhiG.    Prodr.  1811,  218.    Type,  Tardus  colma  Gm.,  =Formicariu8  cayanen- 

818  Bodd. 
Myrmothera,  ]mrt,  Vieill.    Analyse,  1816,  43,  70:    Type  (none  specitied,  and  no 

species  naiited;  includes  "  Befroi,  et  quelqnes  autres  fonrmilliers  de  Buftbn"). 
Myovincla  SwAHjfS.    Classif.  B.  ii,  1837,  230.    Type,  Turdus  colma  GMKL.f=  Form ica- 

Hus  cayanensia  Bodd. 

Gen.  Chae. — Wiug  exceeding  tail  iu  length  by  at  least  the  length 
of  the  tarsus,  much  rounded  (first  quill  shortest,  third  to  fifth  longest), 
the  primaries  strongly  curved.  Tail  rounded,  the  difference  between 
the  Shortest  and  longest  feathers  about  equal  to  length  of  gonys  or  a  lit- 
tle  less.  Tarsus  about  two  and  a  half  times  as  long  as  bill  from  nostril, 
distinctly  scutellate  on  both  anterior  and  posterior  divisions.  Middle 
toe  more  than  half  as  Jong  as  tarsus.  Inner  toe  with  the  tip  of  its  claw 
reaching  to  or  sh'ghtly  beyond  base  of  middle  claw;  outer  toe  a  little 
shorter,  its  basal  phalanx  united  to  middle  toe;  hind  toe  decidedly 
shorter  than  lateral  toes,  but  with  claw  nearly  as  long  as  the  digit.  Bill 
shorter  than  hea<l  (exposed  culmen  about  as  long  as  distance  Irom  nos- 
tril to  posterior  angle  of  eye),  slightly  compressed  anteriorly,  somewhat 
depressed  at  base,  the  tip  obviously  notched.  Kostiils  exposed, ob- 
li(iuely  longitudinal,  with  overhanging  membrane.  Kictal  bristles 
hort,  inconspicuous.  Eyes  large,  the  region  immediately  behind  and 
beneath  naked.  Plumage  normally  compact;  general  color  uniform 
brown  above  (the  head  sometimes  rusty  or  black);  dusky,  grayish,  or 
brownish  below,  sometimes  with  the  chest  rusty,  the  under  tail  coverts 
also  usually  rusty,  and  the  throat  black;  inner  webs  of  remiges  with 
basal  portion  butty,  ochraceous,  or  tawny,  the  under  wing  coverts  sim- 
ilar, but  tipped  with  black. 

The  genus  most  nearly  related  to  FormicariuH  is,  apparently.  Phlo- 
gopHiH  Reichenbach,  with  which  it  is  compared  by  Mr.  Salvin  (Proc. 
Zool.  Soc,  London,  18GG,  i).  73),  as  follows: 

The  genus  Formicarius  seems  well  defined,  and  separable  from  the  allied  forms  by- 
several  trenchant  characters.  The  plumage  consists  of  short,  moderately  firm  feathers, 
giving  the  bird  a  compact  appearance  very  ditfereut  from  that  of  Phlogopsis,  all  mem- 
bers of  which  genus  have  softer  and  longer  feathers,  more  like  those  of  Pithys  and  its 
affines.  The  region  behind  the  eye  is  naked;  in  Phloyopsia  the  entire  circlet  is  bare. 
The  snpranasal  feathers  of  Forviicarina  Are  short  and  compact;  m  Phlogojjsis  they 
are  long  and  prominent.  The  scutelhr  of  the  tarsi  of  the  former  are  distinct  and  di- 
vided, while  Phlogopsis  has  a  single  shield  on  the  front  of  the  tarsus.  The  nostril 
of  Formicarius  is  oblong  and  situated  nearer  the  base  of  the  bill  than  that  of  Phlo- 
gopsis,  which  is  round.  The  hind  claw  is  longer  and  less  curved.  The  tail  is  shorter, 
tttiffer,  and  less  rounded. 

KEY  TO  THE  SPECIES. 

a'.  Top  of  head  and  hind  neck  rufescent  or  tawny,  conspicuously  different  from 
color  of  back;  outer  web  of  exterior  feather  of  alula  light  tawny  or 
buff. 
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b ' .  Forehead  bright  tawny  or  rufe»cent,  like  crown,  etc.    ( Brazil. ) .  1.  F.  cayanentu, 

b '.  Forehead  black  or  dusky.    (Amazon  Valley.) 2.  F,  ni^frouL 

a^.  Top  of  head  dull  brownish,  not  conspicuously  different  from  color  of  back  or 
else  black :  outer  web  of  exterior  feather  of  alula  grayish  brown. 
b '.  Chest  black  or  some  shade  of  grayish  or  grayish  brown. 
0  '.  Sides  of  neck  similar  in  color  to  hind  neck,  not  rufesceut  or  cinnamonieoos. 
d^.  Top  of  head  brown,  like  back,  with  only  centers  of  feathers  blackish; 
chest  slate-gray,  in  contrast  with  black  of  throat;  smaller.    (Upper 

Amazon  Valley,  Bolivia  to  northeastern  Peru.) 3.  F.  aiiaiu, 

d*.  Top  of  head,  also  chest,  black;  larger.     (Pacific  coast  district,  from  west- 
ern Ecuador  to  Costa  Rica. ) 4.  F,  nigrioapiUw, 

c^  Sides  of  neck  rufescent  or  cinuamomeous. 
dK  Under  tail  coverts  wholly  tawny,  rusty,  or  chestnut. 
eK  Forehead  concolor  with  crown, — not  rufescent. 
/^ White  loral  spot  large,  conspicuous;  under  parts  clear  brownish  gray, 
becoming  nearly  white  on  belly;  under  tail  coverts  clear  tawnj. 

(British  Guiana.) 5.  F.  crMM/ti. 

/2.  White  loral  spot  small,  sometimes  obsolete ;  under  parts  nearly  uni- 
form deep  brownish  gray ;  under  tail  coverts  rufous-tawny.    (Trini- 

da<l,  Venezuela,  and  coast  of  Colombia.) 6.  F,  satnraiMt, 

e'.  Forehead  distinctly  rufescent,  different  from  crown.  (Under  tail  covcrta, 
as  in  F.  crissalis;  general  color  of  under  parts  much  broTruer  thui  in 
either  F.  cris^aHn  or  F,  eatiirattts.)    (Isthmus  .of  Panama,  north  to 

western  Costa  Rica.) 7.  F.  hofwMmti. 

d*.  Under  tail  coverts  only  partly  (if  at  all)  tawny,  rusty,  or  cbestuut.  tint 
longer  (posterior)  feathers  being  dusky  margined  with  brown, 
e^  No  rusty  collar  across  fore  neck.    (Eastern  Costa  Rica  and   Nican- 

gua.) 8.  F,  umbront. 

e*.  A  distinct  rusty  collar  across  fore  neck. 
/■.   Darker;  rusty  brown  above,  the  pilenm  much  darker.     (Eastern  Mex- 
ico, G  uatemala,  and  Bri  tish  Honduras. ) 9.   F,  mom'/i^. 

/-.  Paler;  light  grayish  brown  above,  the  top  of  head  not  darker.    (Ync»- 

tan.) 10.  F.paWiuf, 

b  *.  Chest  rufous  or  chestnut. 
o'.  Top  of  head    rusty    brown;    chest    chestnut-rufous.      (Veragaa;   Ecua- 
dor.)  11 .  i^\  ruJtpet^nL 

o'.  Top  of  head  black;  chest  dark  rufous  or  chestnut.     (Eastern   Ecuador.) 
12.  F,  thoradcu. 

FormicariuB  cayanensis  Boddaert. 

Fortnicariua  cayanenais  Bodd.,  Tabl.  P.  E.,  1783,  50  (based  on  Le  T^tema,  de  Cayenne 
Buff.,  P  Enl.,  821).— Gray,  Gen.  B.,  i,  211 ;  Hand-1. 1.,  1869,  298,  No.  4418.— Scu 
P.  Z.  S.,  ia57,  46  (Guiana;  Brazil);  1858,  277  (Cayenne;  Brit.  Guiana;  norA 
and  southeast  Brazil). 
Formtcaruib  cayenneiisift  ScL.,  Catal.  1862, 190  (Brazil).— Salv.,  P.  Z.  S.,  1866,  74  (Gui- 
ana; Cayenne;   Brazil).— Pelz.,    Orn.  Braa.,  ii,  1868,  168  (Brazil).— ScL.  and 
Salv.,  Norn.  Neotr.,  1873,  75. 
Myrmornis  cayennensis  Cab.  and  Heine,  Mus.  Hein.,  ii,  1859,  7  (Brazil). 
TurduB  colma  Gmel.  S.  N.,  i,  1788,  827. 
Myrmoihera  colma  Vieill,  Enc.  M6th.,  1723,  681,  683. 
Myiothera  colma  Cab.  in  Schomb.  Guiana,  iii,  1848,  686.,  Bonap.— Consp.,  1,1830. 

205(8.  Brazil). 
FormicariuB  colma  SCL.,  Cat.  B.  Brit.  Mus.,  XV,  1890,  302  (Sa6  Paulo,  Bahia,  and 
southeast  Brazil;  Peru?) 
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Myrmoihera  tetema  Vieill.,  Enc.  Mi^th.,  1823,  683. 

Myiolurdus  tetema  Max..  Beitr.,  iii,  pt.  2, 1831, 1038.— M^Ni^iTit.,  Mem.  Ac.  St.  Peters. 

s6r.  vi  (Sc.  Nat.),  1835,  466. 
Myiothera  tetema  Bonap.,  Cousp.  i,  1850,  205  (Cayenne :  north  Brazil). — Burm.,  Syst 
Ueb.  Ill,  1856,  46. 
Myi-awtherafascicapilla  Vieill.,  N.  D.,  xii,  1817,  112;  Euc.  M6tli.,  1823,  681. 
Myiothera  rnficeps  Spix,  Av.  Bras.,  i,  1823,  72,  pi.  72,  fig.  1. 

Formicariu^  ruficeps  Pelz.  Orn.  Bras.,  ii,  1868,  90, 168  (Walde  do.Cravari.  Matto. 
Grosso;  Boden;  Borba;  Pari). 

Hab. — Southeastern  Brazil  (Sao  Paulo;  Bahia). 

Sp.  Char. — Entire  pileum  and  hind  neck  bright  rufous-tawny  (paler 
laterally,  often  clouded  with  dusky  medially);  sides  of  head  (includ- 
ing lores  and  superciliary  region),  chin,  throat,  and  chest  black, 
changing  gradually  into  sooty  grayish  brown  or  dull  sooty  slate  on 
under  parts  of  the  body;  upper  parts  olivaceous,  the  tail  blackish 
terminally,  the  outer  web  of  external  feather  of  alula  and  basal  portion 
of  remiges  and  under  wing  coverts  buff  or  pale  tawny. 

Adult  male  (No.  32871,  U.S.  Nat.  Mus.,  "Brazil";  E.  Verreaux) :— Pi- 
leum and  hind  neck  russet-tawny,  paler  (light  ochraceous)  laterally, 
the  median  portion  (jlouded  with  darker  by  the  showing  through  of 
the  dusky  bases  of  the  feathers;  rest  of  upper  parts  plain  grayish 
olive;  the  outer  webs  of  the  remiges  inclining  to  Prout's  brown,  and 
the  terminal  half  (approximately)  of  the  tail  blackish  brown;  outer  web 
of  exterior  feather  of  alula  ochraceous-buff;  primary  coverts  plain 
blackish  brown;  under  wing  coverts  buft*,  tipped  with  brownish  black, 
the  larger  (more  posterior)  feathers  almost  wholly  of  the  latter  color; 
inner  webs  of  remiges  ochra^eous-buff  for  basal  third  or  more.  Sides 
of  head  (including  lores  and  superciliary  region),  sides  of  neck,  chin, 
throat,  and  chest  black;  remaining  under  parts  dull  brownish  gray, 
tinged  with  olive  laterally,  the  ventral  region  suffused  with  grayish 
white.  Bill,  black;  legs  and  feet, brownish.  Total  length  (skin),  7.10; 
wing,  3.20;  tail,  2.20;  exposed  culmen,  0.C2;  tarsus,  1.18;  middle 
toe,  0.72. 

'^Lores  and  throat  varied  with  whitish."    (Sclatbr.) 

The  series  which  I  have  been  able  to  examine  of  this  species  is  very 
unsatisfactory.  There  are  only  four  specimens,  all  adults,  but  only 
one  of  them  sexed. 

An  example  in  the  National  Museum  collection,  supposed  to  be  from 
Santa  Catarina,  Brazil  (No.  24049,  Lemuel  Wells,  coll.),  is  essentially 
like  the  one  described  above,  but  has  the  colors  rather  deeper  through- 
out, the  rusty  color  of  pileum,  etc.,  richer,  the  upper  parts  more  de- 
cidedly olive,  and  the  lateral  under  parts  much  more  olivaceous. 
Wing,  3.30;  tail,  2.20;  tarsus,  1.18:  middle  toe,  0.75. 

Two  specimens  from  Bahia  in  the  collection  of  the  American  Mu- 
Heum  of  Natural  History  are  similar  in  color  to  the  example  described 
above,  except  that  the  color  of  the  pileum  is  much  brighter  and  more 
uniform — ^rich  rufous-tawny,  passing  into  ochraceous  along  the  edges — 
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witb  little,  if  any,  visible  clouding  of  dusky  along  the  median  line. 
Their  measurements  Jire  aa  follows:  Xo.  43537:  Length  (skin), 6.75; 
wing,  3.45;  tail,  2.10;  exposed  culraen,  0.70;  tarsus,  1.23;  middle  toe, 
0.72.  No.  43538:  Length  (skin),  6.10;  (tail  not  grown  out);  wing, 3.40; 
exposed  culmeu,  0.68;  tarsus,  1.25;  middle  toe,  0.75. 

2.  FonnicaiiuB  nigriu-ons  Gould. 

Formioarhta  nujrifronn  Gould,  Auu.  N.  H.,  ser.  2,  xv,  May,  1855,  344  (Chainicnroe, 
e.  Peni;  mus.  J.  Gould);  P.  Z.  S.,  1855,  68  (Chainicuros).— ScL.,  P.  Z.  S.,  1855, 
145  (Bogota);  1857,  47  (('olombia;  Amazouia);  1858,  68  (Rio  Napo,  e.  Ecuador); 
277  (Colombia;  e.  Peru);  Catal.,  1862,  190  (Bogota);  Cat.  B.  Brit.  Mus.,  xv, 
1890,  303  (Cayenne,  Brit.  Guiana,  Bogota,  Sarayacu,  e.  Ecuador,  Chamirnros, 
e.  Peru).— Salv.,  P.  Z.  S.,  1866,  74  (e.  Peru;  Colombia);  Ibis,  1885,  429 
(Camacusa,  Brit.  Guiana).— 8cr..  and  Salv.,  P.  Z.  S,,  1873,  277  (e.  Peru);  Noni. 
Neotr.,  1873,  75  (Colombia;  e.  Peru).— Taczan.,  P.  Z.  8.,  1882,  32  (n.  e.  Pem); 
Om.  dn  P6r.,  ii,  1884,  77  (Yurimaguas  and  Chamicuros,  e.  Peru). 
Mifrmomis  nigrifrons  Cab.  and  Hi:ink,  Mus.  Hein.,  ii,  1859,  7  (Cayenne). 

Formicarius  cayanensis  (nee  Bodd.)  Pklz.,  Orn.  Bras.,  1868,  90,  168  (Rio  Negro,  Mari- 
batanas,  Barra  Mai,  and  Rio  Brancho). 

IIab. — Guiana  to  the  Amazon  and  Colombia. 

Sp.  Char. — Similar  to  F,  cayanensis  Bodd.,  but  with  whole  forehead 
glossy  bJack. 

Adult  male  (No.  32872,  U.  S.  Nat.  Mus.,  Rio  Napo,  e.  Ecuador;  E. 
Verreaux). — Entire  forehead  and  lores  glossy  black;  sides  of  heaci 
(including  narrow  superciliary  line),  sides  of  neck,  chin,  thi*oat 
chest,  and  breast  ^^dead"  black;  rest  of  under  parts  dark  sooty  gray, 
the  anal  region  mixed  with  whitish.  Crown,  occiput,  nape,  and  hind 
neck  de«p  rufous-tawny,  paler,  or  more  ochra<;eous,  laterally,  darker 
(almost  chestnut)  on  the  crown,  where  the  feathers  are  blackish  imme- 
diately beneath  the  surfjice;  rest  of  upper  parts  clear  bister-brown,  the 
tail  darker,  inclining  to  brownish  black  on  about  the  terminal  half; 
outer  web  of  outermost  feather  of  alula  deep  buff;  i)rimary  coverts 
wholly  brownish  black;  basal  third  (approximately)  of  inner  webs  of 
primaries  ochraceous-buff ;  smaller  under  wing  coverts  light  buff,  tipped 
with  blackish,  the  larger  coverts  chiefly  blackish.  Bill,  black;  legs  and 
feet,  brown.  Total  length  (skin),  6.00;  wing,  3.15;  tail,  1.95;  exposed 
culmen,  0.00;  tarsus,  1.15;  middle  toe,  0.70. 

Young  male  (No.  1C718,  Amazon  Ii.,  Lieut.  Herndon,  U.  S.N.). — Sim- 
ilar to  the  adult,  but  forehead  less  extensively  black,  the  lores  and 
suborbital  region  largely  rusty,  chin  and  throat  white  squamated  with 
black,  chest  dark  sooty  brownish  gray,  rest  of  under  parts  lighter  and 
duller  brownish  gray  than  in  adult,  and  upper  parts  browner  (ranging 
from  dear  bister  on  back  to  mummy  brown  on  upper  tail  coverts). 

Three  adults  from  British  Guiana  in  the  collection  of  the  American 
Museum  of  Natural  History  differ  from  the  single  example  from  the 
upper  Amazon  (Rio  Napo)  in  much  larger  bill  and  in  having  a  distinct 


Digitized  by 


Google 


VOL.  XVI, 


i&r'']  PROCEEDINGS   OF   THE    NATIONAL   MUSEUM.  673 

l)lttnibeous  cast  to  the  under  parts,   even  the  chest  being  washed 
with  this  color.     They  measure  as  follows: 


Xo. 


43534 
4:{535 
43536 


Locality. 


Britiali  Guiana  . 

Cayenne 

!&ntish  Guiaua . 


^i°g-     Til.   I^^nf  T. 


3.20  I      1.90  I  0.72  !       1.17 

3.32  i       1.82  0.70  \      1.22 

3.20  1       1.90  I  0.75'       1.10 


Middle 
tue. 


0.70 
e.75 
0.65 


Whether  the  Guiana  and  Upper  Amazon  birds  thus  differ  constantly 
I  am  unable  to  state  with  certainty  5  but  in  view  of  the  great  uniform- 
ity in  coloration  in  the  three  Guiana  birds  and  their  constantly  much 
larger  bills  I  have  little  doubt  that  such  will  i)rove  to  be  the  case,  and 
therefore  i)ropose,  provisionally,  the  name  Formicariun  nigrifrons  glau- 
copectus*  for  the  Guiana  bird. 

3.  Formicarius  analis  (Lnfresnaye). 

Myothcra  analis  Lafr.,!  Mag.  de  Zool.,  1837  ("SyiiopsiH  Avium"),  Cl.li,  p.  14  (Vuri- 
eares  et  Chiqiiitos,  Bolivia).— D'Orb.,  Voy.  Ois.,  *'  1835-1844,"  191,  pi.  .6  6i«,  fig.  1. 
?  Myioihera  analis  Bonap.  Consp.  i,  1850,  205  (Brazil). 

FomiimrxHS  analis  SCL.,P.  Z.  S.,  1857, 46,  part  (Bolivia);  1858,277,  part  (Bolivia); 
Cat.  B.  Brit.  Mii8.,  XV,  1890,  304,  part  (Iocs.  inc.  Peru  and  e.  Eonador).--SALV., 
p.  Z.  S.,  1866,  71,  part  (Bolivia).— 8cl.  and  Salv.,  P.  Z.  S.,  1867,  751  (Xeberos  and 
ChyavftiLs,  ^^.  Peru) ;  Noni.  Neotr.,  1873, 75,  part  (B<divia).— Taczan.,  P.  Z.  S.,  1882, 
32  (Ilnaiubo,  u.  e.  Peru) ;  Oru.  Per.,  ii.  1884,  78  (Yuriina^jfuas,  Xeveros,  Chayavetas, 
Huaiubo,  and  Paucal,  e.  Peru).— Allkn,  Bull.  Am.  Mus.,  N.  IL,  ii.  No.  2, 1889,98 
(YuugaR,  BoUvia).— Salv.  and  GoDM.,  Biol.  Centr.Am.  Aves,  ii,  pt.  29, 1892,  235, 
part  (Bolivia). 

Hab. — Bolivia  and  eastern  Peru. 

Sp.  Char. — Whole  top  of  head  oliva<5eous-brown,  like  bsick,  but 
centers  of  feathers  dusky;  sides  of  neck  similar  in  color  to  top  of  head, 
but  rather  lighter — not  at  all  inclining  to  (*innamoineous  or  rufous;  un- 
der tail  coverts  varying  from  bright  rufous-tawny  to  tawny-chestuut 
— always  uniform. 

Adult  female  (coll.  Salvin  and  Godman,  Ycpiitos,  Bolivia,  August  24, 
1878,  H.  AVhitely). — Feathers  of  i)ileum  dull  blackish  broadly  mar- 
gined with  sepia-brown,  producing  a  scaled  a])pearance;  rest  of  upper 
surface  clear  olive-sepia  or  bister,  deepening  into  a  warnu^r  brown 
(approaching  Vandyke  brown)  on  secondaries  and  brightening  into 
almost  mummy  brown  on  upper  tail  coverts;  outer  web  of  exterior 
feathers  of  alula  deep  broccoli  brown;  primary  coverts,  wholly  black- 
ish dusky;  tail  bla<*.kish  brown  terminally,  browner  basaily.  Ijores, 
suborbital  and  malar  regions,  chin,  and  throat  dull  black,  the  first  with 

"*  Type,  No.  13536,  Am.  Mus.  Nat.  Hist.,  British  Guiana ;  Alexander. 

t*'LAFR.  et  D'Orb."  are  usually  quoted  as  the  dcHcribers  of  this  species,  but  the 
fbrnicr  only  can  properly  be  <()usidercd  a.s  its  dcseribor.  It  is  true  that  liafresnaye, 
ill  the  article  cited  above,  cpioU's  *^D*Orb.,  Voy  dans  TAnu^T.  morid..  pi.  6  6»>,"'  but 
neitlu^r  this  plat<Mior  the  deflrriptii»u  in  IVOrbiprny's  •' Voya«je*'  were  published  until 
several  yearH  after  the  publiciitiou  of  Ijaftesnavo's  description. 
Proc*  N.  M.  93 43 
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an  iiulistiuct  central  spot  of  white;  sides  of  neck  light  bister,  like 
hind  neck.  (Jhest  dull  slate  color,  the  remaining  under  parts  (except 
under  tail  coverts)  lighter  gray,  tinged  with  olive  on  sides  and  flanks 
and  inclining  to  whitish  gray  on  lower  part  of  belly.  Under  tail  coverts 
wholly  clear  deep  tawny.  Bill,  blaekish;  legs  and  feet,  horn  color. 
Total  length  (skin),  6.40;  wing,  3.52;  tail,  2.18;  exposed  culmen,  0.75; 
tarsus,  1.20;  middle  toe,  0.72. 

An  adult  in  the  collection  of  the  American  Museum  of  ZSTatoral  His- 
tory (No.  30700  bis,)  from  Yungas,  Bolivia,  altitude  6,000  feet,  (H.  H. 
Kusby)  is  brighter  bister  brown  above,  with  the  dark  centers  oftlie. 
feathers  of  the  pileum  liir  less  distinct;  the  white  loral  sjwt  much 
larger;  the  sides  of  the  neck  and  i)ostocular  region  appreciably  dif- 
ferent in  hue  from  the  hind  neck  and  other  upper  ])arts  (deep  wood 
brown  instead  of  light  bister)  and  the  under  x)arts  are  paler  and  less 
pure  gray,  the  entire  chest,  as  well  as  sides  ami  flanks,  being  strongly 
tinged  with  light  brownish.  The  under  tail  coverts,  however,  are  col- 
ored exactly  as  in  the  Y([uitos  specimen.  Length  (skin),  0.50;  wiu^j, 
3.40;  tail,  2.00;  exposed  culmen,  0.70;  tarsus,  1.22;  middle  toe,  0.72. 

What  will  doubtless  prove  a  local  form  of  this  species,  aproaching 
F.  nifjncapillm  (^herbie  in  its  characters,  is  represented  in  the  collec- 
tion of  Messrs.  Salvin  and  Godnian  by  an  adult  from  Sarayacu,  north- 
eastern Peru  (C.  Buckley).  This  differs  from  the  Bolivian  specimens 
iu  its  mucli  darker  coloration  throughout,  the  upper  surface  rangiug 
from  dark  sepia  on  the  head  to  mummy  brown  on  upper  tail  coverts, 
the  under  parts  ranging  from  dark  sooty  slate  on  the  chest  to  deei)- 
olive-griiy  on  sides  and  flanks.  The  under  wing  coverts  aud  axillars 
have  their  basal  portion  bright  tawny,  and  the  under  tail  coverts, 
instead  of  being  deep  clear  tawny,  are  rich  chestnut.  The  white  loral 
spot  is  about  as  well  dev<»loped  as  in  the  Yquitos  specimen.  Total 
length  (skin),  5.70;  wing,  3.57;  tail,  2.05;  exiK)8ed  culmen,  0,72;  tar- 
sus, 1.25;  middle  toe,  0.71. 

Of  this  very  easily  recognized  form  I  have  seen  three  specimens,  ail 
mentioned  above.  These  agree  minutely,  in  essential  features,  with  the 
original  descrii)tion  and  colored  figure  by  Lafresnaye  and  D'Orbigny, 
in  which  the  cinnanu>meous  coloring  on  the  sides  of  the  neck  in  all  the 
related  species  (excerpt  F.  niQrieapiUus  Cherrie)  is  consi>icuoii8ly 
absent,  and  no  doubt  repr(\sent  the  true  F.  anaUn.  In  the  Lafresnaye 
collection,  for  sometime  the  pro^K^rty  of  the  Boston  Socic^ty  of  Natural 
History,  are  lh«»  alleged  types  ofF.aaaliH;  but  they  certainly  are  wo/ the 
ty])es  of  that  species,  since  they  unquestionably  belong  to  the  forms 
subsequently  sei)arated  as  F.  crittsaliH  by  Cabanis  and  F.  saturatuJihj 
the  author  of  the  present  paper,  and  are  probably  from  Guiana  or  lower 
Amazonia  and  some  part  of  Colombia,  respectively.  (See  remarks 
under  F.  crissalis  and  F,  saturatus,  on  pages  671  and  679) 

According  to  D'Orbigny,  the  naked  postocular  space  is  whitish  in 
life,  the  eyes  red,  and  the  feet  violet;  but  Tn^ziiiniowNki  (Orn;  P^r.,  ii, 
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p.  78)  gives  the  fresh  colors  of  an  adult  female  from  Yurimaguas  as 
follows:   *^Bill,  horn-bla^sk;  feet,  gray:  iris,  deep  brown." 

4.  Formicsuius  nigricapiUus  Cherrie. 

Formicariue  analis  (nee  Myoihera  analis  Lafr.)  Scl.  P.  Z.S.  1869,  294  (Jiabahoyo,  w. 
Ecuador) ;  Cat.  1862, 190  (Esmeraldas,  w.  Ecuador) ;  Cat.  B.  Brit.  Mus.  xv,  1890, 
304,  part  (Esmeraldas,  Balzar  Mts.,  and  Sta  Rita,  w.  Ecuador).— Salv.  P.  Z.  S. 
1866,  74,  part  (Costa  Rica;  Veragua);  1867,  145  (Sta  Fe,  Veragua). — Lawr.  Am. 
Lye.  N.  Y.,  IX,  1868,  110  (Veragua).— ScL.  and  Salv.  Nom.  Neotr.,  1873,  75,  part 
(Panama;  Costa  Rica). —Salv.  aiulGoDM.  Biol.  Centr.-Am.,  Aves,  ii,  pt.  30, 1892, 
235,  part  (Tucurrique,  Costa  Rica;  Veragua;  w.  Ecuador). — Taczan  and  Bbrl. 
P.  Z.  S.  1885,  118  (Esmeraldas,  w.  Ecuador). 

Hab. — Costa  Eica  to  western  Ecuador. 

Sp.  Char. — Similar  to  F.  analis  (Lafr.)  in  the  entire  absence  of  ru- 
fous on  sides  of  neck,  etc.,  but  larger  (the  bill  conspicuously  so),  and 
very  much  darker  throughout  in  coloration,  the  entire  head  and  fore 
neck  (sometimes  chest  also)  being  deep  black,  instead  of  this  color 
being  confined  to  cheeks  and  throat. 

Adiilt  male  (Coll.  Salvin  and  Godraan,  Costa  Eica,  1869,  J.  Carmiol). — 
Entire  head  (including  whole  of  the  lores),  neck  (except  hind  neck) 
and  chest  deep  black,  fading  gradually  on  the  breast  into  dark  sooty 
slate  color,  this  fading  into  dull  sooty  slate  on  sides  of  abdomen,  the 
middle  of  the  belly  paler  and  browner,  the  sides  and  flanks  strongly 
washed  with  olivaceous;  under  tail  coverts  bright  russet,  becoming 
gradually  darker  on  the  more  posterior  feathers,  the  longest  of  which 
are  mainly  dusky  blackish  with  their  tips  and  edges  mummy  brown ; 
under  wing  coverts  and  axillars  buff  (varying  in  intensity  on  different 
feathers)  each  feather  broadly  and  abruptly  tipped  with  black ;  remiges 
with  the  basal  portion  of  their  inner  webs  dull  cinnamon.  Upper 
parts,  including  hind  neck,  rich  dark  brown  (intermediate  between 
"mummy"  and  '"bist^^r,"  the  feathers  brownish  black  beneath  surface), 
changing  gradually  to  deep  chestnut  on  upper  tail  coverts  and  to  a  less 
reddish  hue  (nearly  pure  "bister'')  on  outer  webs  of  wing  coverts  and 
tertials;  outer  webs  of  remiges  (except  tertials)  grayish  brown.  Tail 
brownish  black.  Bill  entirely  deep  black ;  legs  and  feet  brownish. 
Total  length  (skin),  7.50;  wdng,  3.70;  tail,  2.00;  exposed  culmen,  0.90; 
tarsus,  1.30;  middle  toe,  0.82. 

Adult  female  (type,  I^o.  128852  *,  U.  S.  Nat.  Mus.,  Buena  Vista,  Costa 
Eica,  August  10, 1892,  Castro  y  Fernandez). — Similar  to  the  male,  as  de- 
scribed above,  butupper  surface  not  quite  so  bright  a  brown,  the  breast 
and  sides  of  belly  more  slaty,  and  under  tail  coverts  rather  paler; 
legs  and  feet  brownish  black.  Total  length  (contracted  skin),  6.40 ;  wing, 
3.55;  tail,  2.02;  exposed  culmen,  0.90;  tarsus,  1.15;  middle  toe,  0.85. 

An  adult  (sex  not  indicated)  from  Sta  Eita,  w^estern  Ecuador,  in  the 
collection  of  Messrs.  Salvin  and  Godman  ( "  Villagomez,  perC.  Buck- 


*  No;  82l^,  MuFim)  NatJioiial  do  Costa  Rica. 
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ley'')  is  most  like  tbe  female  from  Costa  Rica  but  is  eveu  less  castaneons 
or  rufeseent  above  (nearly  pure  *'bister"  on  tbe  back)  and  more  exten- 
sively slaty  beneath,  while  the  hind  neck,  instead  of  being  similar  in 
color  to  the  back  (as  in  both  Costa  Eica  specimens),  is  dark  slate  color, 
like  the  chest,  and  the  under  tail  coverts  bright  rufous-tawny.  It  very 
likely  represents  a  local  race.  Its  measurements  are  as  follows:  Total 
length  (skin),  7.00;  wing,  3.70;  tail,  2.28;  exposed  culmeu,  0.89;  tarsus, 
l.;50;  middle  toe,  0.80. 

This  species  undoubtedly  comes.nearest  to  F,  analis  (Lafr.),  which  re- 
places it  in  Bolivia  and  eastern  Peru  (and  eastern  Ecuador  ?),  but  maybe 
easily  recognized  by  its  perfectly  black  pileum  (the  whole  top  of  the  head 
in  F.  analis  being  olive-brownish,  like  the  btick),  darker  under  tail  cov- 
erts with  their  longer  feathers  chiefly  dusky,  and  decidedly  larger  size, 
the  bill  especially.  From  the  other  two  species  found  in  Costa  Eic^i  it 
may  at  once  be  distinguished,  in  addition  to  its  black  pileum,  by  the 
entire  absence  of  any  cinnanunneous  coloring  about  the  head  or  neck, 
and  by  the  absence  of  any  trace  of  white  on  the  lores. 

5.  Formlcarius  crissalis  (Cabauis). 

Myiothera  analis  (uec  Lafu  )  Cab.  in  Schomb.  Guiana,  in,  1848,  686  (Roraima,  Br. 
Guiiiiia). 
Forniicarius  anali»  ScL.  P.  Z.  S.  1858.277,  ]>art  (('ayoune;  Hrit.  Guiana;  Para?). 
Alt/rmontiH  criHifali»i\\i\.  .].  f.  O.  18*n,lH)  (Roniinia). 

Fonnicarius  criasaliH  ScL.  and  Sal\'.  P.  Z.  S.  18(57,576  (Para). — Sala'.  P,  Z.  S.  18fl&, 
75,  ptirt^  (Guiana;  Cayenne,  Para).— Sci..  Cat.  15.  IJrit,  Mu.s.  xv.  1890,305,  part 
(Cayenne;  Guiana). —Halv.  and  G()i>M.  Biol.  Centr.-Am.,  Aves,  ii,  pt.  30,1892, 
2:U,  in  text  (Guiana). 
FormirariHH  hoffmanni  (nee  Cab.)  8alv.  Ibis,  1885,  -129  (Caniaeusa,  Hr.  Gniana). 

Sp.  Chak. — Simihir  to  F.anaJin  (Lafr.),  but  i)().stocnlar  rej^iouawl 
sides  of  neck  distinctly  cinnainoineons,  in  marked  contrast  with  color 
of  hind-neck. 

Adult  male  (coll.  Salvin  and  Godinan,Oariinang'  Kiver,  British  Guiana, 
December  7, 1885,  H.  Whitely).— Feathers  of  pileum  blackish,  broadly 
margined  with  bister  brown,  producing:  a  distinctly  scaled  api>eArance; 
rest  of  upper  jiarts  brif»ht  bister  brown,  deeper,  warmer,  brown  t)n  wing 
coverts  and  secondaries,  brighter  on  upper  tail  coverts.  Tail  warm  bister 
brown,  with  exposed  terminal  half  blackish*  Postocular  region  (sides 
of  occiput  and  terminal  portion  of  ear  coverts)  and  sides  of  neck  vina- 
ceousbrown  (intermediate  between  Mars  brown  and  fawn  color) ;  lores, 
margin  of  orbital  region  (except  posteriorly)  cheeks,  chin,  and  throat, 
deep  black,  the  first  with  a  large  central  spot  of  white.  Chest  dull 
slate-gray,  clanging  to  paler  gray  on  sides  and  flanks  (which  are  tinged 
with  olive  on  outermost  feathers),  and  lightening  into  pale  gray  on  lower 
breast  and  belly,  the  lower  portion  of  the  Litter  quite  w^hite;  under  tail 
coverts  clear  bright  tawny.  Hill  black;  legs  and  feet  horn  brownish- 
Total  length  (skin),  0.75;  wing,  3.00;  tail  2.10;  exposed  culmen,  0.72; 
tarsus,  1.30;  middle  toe,  0.80. 

*Not  the  description,  which  is  eutii-ely  that  of  F.  saturMtt^  Ridgw. 

Digitized  by  VjOOQIC 


VOL.  XV 
1K93, 


'']  PROCEEDINGS   OF   THE   NATIONAL   MUSEUM.  677 


Of  this  form  I  have  seen  but  the  one  specimen  of  known  locality  de- 
scribed above.  One  of  the  alleged  types  of  Myoihera  analift  L  afr.  in  the 
museum  of  the  Boston  Society  of  Xatural  History  (Lafresnaye  collec- 
tion, No.  5052)  is  apparently  referable  to  this  form,  though  I  have  not 
been  able  to  compare  it  with  Guiana  specimens,  having  returned  it 
before  the  one  described  above  was  received.  The  entire  belly  is  dull 
white,  and  the  breast  and  sides  very  pale  brownish  gray,  without  any 
olive  tinge,  while  the  undcT  tail  coverts  are  bright  tawny.  Its  meas. 
urements  are  as  follows :  Wing,  3.(55;  tail,  2.00;  exposed  culmen,  0.80; 
tarsus,  1.35;  middle  toe,  0.82. 

6.  Formicaiiua  saturatus  Ridgway. 

Myrmamis  anali8(nec  Myothei-a  analh  Lafr.)  Cah.  and  Hkin'K,  Mus.  Hein.  ii,  1859,  7 

(Port 3  Cabello,  Venezuela). 
Formiccritts analis  ScL.  P.  Z.  S.  1858,  277,  part  (Trinidad). 
Formicarius  m««a7»V(nec  Cab.)  Scl.  Catal.  1862, 191  (Trinidad).— Salv.  P.  Z.  S.  1866, 

75,  chiefly*  (Trinidad).— ScL.  and  Salv.  P.  Z.  8.  1867,  576,  part  (Trinidad) ;  1869, 

252  (San  Esteban,  Venezuela).— Tiiapm.  BuU.  Am.  Mus.  N.  H,,  No.—,  1893,  — . 

(Trinidad.) 
Formicarius  hoffmanni  (nee  (Jab.)  Lkot.  Ois.  Trinid.  1S(»6, 187. — FiN8(^ii,  P.  Z.  S.  1870, 

568  (Trinidad). 

Hab. — Trinidad,  Venezuela,  and  northeastern  Colombia. 

Sp.  char. — Intermediate  in  coloration  between  F,  crissalitt  and  J^. 
hoffmanni;  agreeing  with  the  former- in  the  darker  i>ileum,  without 
rusty  on  forehead ;  more  restricted  rusty  color  on  side  of  neck,  etc.,  and 
purer  gray  under  parts,  but  differing  in  much  darker  coloration  (espe- 
cially lower  parts),  more  intense  rufescent  color  of  sides  of  neck,  and 
smaller  (sometimes  almost  obsolete)  white  loral  spot. 

Adult  male  (Type  No.  50315,  American  Museum  of  Xatural  History, 
Princetown,  Trinidad,  March  24, 1893,  Frank  M.  Chapman). — Feathers 
of  pileum  dull  black  centrally,  broadly  margined  with  sepiabrown, 
producing  a  distinctly  scaled  appearance;  rest  of  upper  parts  clear 
bistre  brown,  deepening  into  Vandyke  brown  on  secondaries  and 
brightening  into  burnt-umber  on  upper  tail  coverts.  Lores,  orbital 
region  (bordering  even  the  posterior  margin  of  naked  postocular  space), 
cheeks,  ear  coverts  (except  terminal  i)ortion),  chin,  throat,  and  fore 
neck,  deep  black,  the  first  with  a  small  central  spot  of  white;  sides  of 
head  and  neck  immediately  posterior  to  the  black  area,  rusty  brown  or 
burnt-umber.  Chest  dull  deep  slate  coh)r;  sides  and  flanks  similar  but 
somewhat  paler,  the  belly  still  paler,  though  not  approaching  white, 
even  on  the  lower  portion;  under  tail  coverts  entirely  clear  cinnamon- 
rufous.  Bill  wholly  deep  bhK^k;  legs  and  feet  dark  horn  color.  Total 
length  (skin),  6.85,-  wing,  3.60;  tail,  2.32;  exposed  culmen,  0.75;  tarsus, 
1.25;  middle  toe,  0.72. 

Adult  female  (No.  59313,  same  locality  and  collector,  March  11, 1893). 
— Exactly  like  the  adult  male,  as  described  above,  except  that  the  sec- 


*  Description  entirely.  ^^  ^ 
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oiularies  and  upper  tail  coverts  are  less  rufesceiit,  the  reddish-brown 
color  oil  sides  of  neck  less  iuteuse,  the  sides  more  washed  with  brown, 
and  the  under  tail  coverts  very  slightly  paler  and  duller.  Total  leujrth 
(skin),  G.80;  wing:,  3.55;  tail,  2.12;  tarsus,  1.18;  middle  toe,  0.75. 

This  new  form  is  based  on  a  series  of  fifteen  adult  specimens,  ten 
of  which  are  from  the  island  of  Trinidad  (Frank  M.  Chapman),  one 
from  San  Esteban,  Venezuela  (A.  Goering),  one  from  Kemedios,  Colom- 
bia (T.  K.Salmon);  and  two  from  unknown  localities.  These  specimens^ 
are  so  uniform  in  their  characters  there  can  be  no  doubt  that  they  rei> 
resent  a  race  easily  distinguished  from  either  F,  hoffmanni  or  jP.  cm- 
HaliHy  though  doubtless  grading  into  both,  as  these  almost  certainly  do 
with  other  forms. 

The  ten  Trinidad  specimens  are  so  much  alike  that  the  only  differ- 
ences observable  are  exceedingly  slight  variations  in  the  amount  of 
reddish  tinge  to  the  brown  of  the  upper  parts,  the  size  and  distinctness 
of  the  white  loral  spot  (in  none  is  it  nearly  so  large  'as  in  tlie  single 
example  oiF.  crissalis  examined,  its  average  size  being  about  the  same 
as  in  F.  hofinanni)^  and  in  the  exact  hue  of  the  under  tail  coverts.  As 
to  the  last-mentioned  chanujter,  the  variation  is  all  but  inappreciable, 
the  extremes  being  what  maybe  termed  deep  tawny*  and  chestnnt- 
tawny.  In  all  the  specimens  examined,  even  including  those  from 
Venezuela  and  Colombia  and  the  two  from  unknown  lociilities,  the 
black  of  the  throat  has  a  very  definite  posterior  outline,  but  is  not  so 
sbarply  contrasted  with  the  color  of  the  chest  as  in  F,  hoffmanni,  nor 
is  there  ever  any  tendency  of  the  rufescent  color  on  the  sides  of  the 
neck  to  form  an  incipient  collar  across  the  fore  neck,  as  is  often  the  case 
in  F.  hoffmanni.  The  blac>k  of  the  throat  is  also  much  more  extended 
posteriorly,  occupying  the  entire  fore  neck,  than  in  the  single  specimen 
of  F.  crissaliii,  in  which  the  fore  neck  is  slate-gray,  like  the  chest. 

An  adnlt  male  from  San  Esteban,  Venezuela  (A.  GoeringVand  an 
other  from  Ilemedios,  Colombia  (T.  K.  Salmon),  in  the  collection  of 
Messrs.  Salviii  and  Godman,  do  not  differ  from  the  Trinidad  specimens, 
except  that  in  the  former  the  upper  i>arts  are  very  slightly  browner, 
though  th(^  exact  hue  is  approached  very  closely  by  one  or  two  8i)et'i- 
mens. 

In  the  National  Museum  collection  is  a  specimen  from  unknown 
locality  which  agrees  in  most  resi)ects  with  this  form,  but  is  still  more 
intensely  colored,  the  under  tail  coverts  being  rich  chestnut  and  tbc 
upper  parts  a  redder  brown.  It  may  be  more  fully  described  as  fol- 
lows: 

Adult  (Xo.  110222,  TI.  S.  Xat.  Mus.,  H.  K.  Coale).— Above  rich  bistre 
brown,  tinged  with  Vandyke,  somewhat  darker  on  top  of  head,  and 
deepening:  on  upper  tail  coverts  into  a  rich  burnt-umber  or  chestnut- 
brown;  tail  seal  brown,  with  a  broad  terminal  bund  (about  0.60  of  au 


*That  is,  a  color  a  little  mure  saturated  than  the  '*tawuy"  of  my  "  Nomeuclatttie 
of  Colors"  (PI.  V,  Fig.  1). 
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inch  wide  on  middle  feathers)  of  brownish  black;  lores,  orbits,  anterior 
half  of  ear  coverts,  malar  region,  chin,  throat,  and  foreneck  uniform 
black ;  the  first  with  a  distinct  central  spot  of  white.  Sides  of  occiput 
and  neck  and  terminal  half  of  ear  coverts,  burnt  umber  or  brownish 
chestnut;  under  surface  of  body,  deep  brownish  slate,  darker  and  clearer 
on  chest;  under  tail  coverts,  rich  chestnut.  Bill  wholly  deep  black; 
legs  and  feet  dusky  horn  color.  Length  (skin),  6.00;  wing,  3.50;  tail, 
2.00;  exposed  culmen,  0^80;  tarsus,  1.22;  middle  toe,  0.80. 

One  of  the  alleged  types  of  F.  analis  (Lafr.)  in  the  collection  of  the 
Boston  Society  of  Natural  History  (Lafresnaye  collection,  No.  5053) 
appears,  from  the  memoranda  which  I  made  during  its  inspection  a  year 
or  more  ago,  to  be  referable  to  this  form.  Its  measurements  are  as 
follows:  Total  length  (mounted  specimen),  0.70;  wing,  3.70;  tail,  2.20; 
exposed  culmen,  0.80;  tarsus,  1.22. 

The  other  alleged  type  of  F.  analis  (Lafresnaye  collection  ]So.  5052), 
on  the  same  evidence,  is  F.  crissalis  (Cab.)      (See  j).  671.) 

Compared  with  F.  hoffmanni  (Cab.),  F.  saturatun  differs  as  follows; 
The  pileum  is  darker  and  decidedly  less  reddish  brown,  without  any 
cinnamomeous  tinge  on  the  forehead.  The  sides  of  the  occiput  and 
neck  are  far  less  distinctly  cinnamomeous,  being  merely  tinged  with 
this  color.  The  general  color  of  the  upper  parts  is  very  decidedly  less 
russet,  being  of  a  nearly  pure  olive-brown  with  the  rump  less  tinged 
with  rusty  brown,  and  the  upper  tail  coverts  duller  rusty  brown.  The 
under  parts  are  decidedly  darker  and  more  uniform;  the  whole  chest 
and  breast  nearly  clear  slate  color;  the  belly  lighter  but  not  a])proach- 
ing  white;  and  there  is  much  less  of  an  olive  tinge  (m  sides  and  flanks; 
the  under  .tail  coverts  are  of  a  deeper  or  brighter  tawny  cinnamon- 
rufous. 

7.  FormicarluB  hoffmanui  (CnbanKs). 

Myrmomis  hoffmanni  Cab.  J.  f.  O.  1861,  95  ((^osta  Rica). 

Formicarius  hoffmanni  ScL.  and  8alv.  P.  Z.  8.  18^1,  357  (Panama);  (?)  1S79,  526 

(Autioquia,  Colombia);  Noni.  Neotr.  1873,  75,  part  (Panama,  Costa  Kicafj — 

Lawr.  Ann.  Lye.  N.  Y.  ix,  lS(i8,  110  (Costa  Kica).— Salv.  1*.  -Z.  S.  ISiUJ,  75 

(Panama;  Coeta  Rica);  1870,  195  (Buf^aba,  Veragua). — ScL.  Cat.   H.  Urit. 

Mu8.,  XV,  1890,  304,  excLsyn.  part  (Panama;  Vcragua). — Salv.  and  (ioD\f. 

Biol.  Centr.-Am.  Aves,  ii,  pt.  30,  1892,  234,  part  (Las  Trojjis,*  Costa  Rica; 

Chiriqui,  Bngaba,  Lion  Hill,  Obispo,  Paraiso  Station,  and  Chepo,  Isthmns 

of  Panama;  "  Colombia"). 
Fomiioariu8  analis  (nee  Myothera  anaUn  Lafr.)  Lawr.     Ann.  Lyr.  N.  Y.  vii,  1861, 

326  (Panama). 

Uab. — Isthmus  of  Panama,  Veragua,  and  southwestern  Costa  liica. 

Sp.  Chab. — Similar  to  F.  monillger  Sgl.,  but  paler,  especially  below, 
with  the  under  tail  coverts  entirely  clear  rufous-tawny;  without  a  dis- 
tinct^rusty  collar  across  the  fore  neck,  and  with  top  of  head  much  paler 
brown,  becoming  distinctly  rusty  or  cinnamomeous  on  the  forehead. 


*But  not  other  specified  Costa  Riean  nor  Niearaguan  localities,  whicli  r<«tVi-  to 
F,  umhrosu8  RiDGW. 
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Adult  male  (So.  53779,  Panama,  J.  McLeaniiaD) — Forehead  warm 
brown  (intermediate between  Proiit's  brown  and  Vandyke  brown) ;  rest 
of  i)ileum  bright  bister,  the  centers  of  the  feathers,  especially  on  crowii, 
blackish;  rest  of  upper  parts  bright  bister,  inclining  to  mummy  brown 
on  rump  and  secondaries  and  passing  into  nearly  a  burnt-umber  hue 
on  upper  tail  coverts;  tail  warm  bister  brown,  the  terminal  third  (ap- 
proximately) blackish.  Lores,  orbits,  cheeks,  chin,  and  throat  black, 
the  first  with  a  central  spot  of  white;  sides  of  jiinder  head  and  sides  of 
neck  chestnut-cinnamon  or  mars  bro\\ii,  this  extending  narrowly  across 
the  fore  neck  along  the  hinder  edge  ofthe  black  throat  i)at<^h;  chest  and 
upper  breast  brownish  gray,  abruptly  defined  against  the  narrow  ciu- 
namomeous  collar;  sides  and  flanks  light  olive-brown,  tinged  with  gray- 
ish ;  lower  breast  and  entire  belly  pale  dull  buff,  the  feathers  pale  gray- 
ish beneath  the  surface;  under  tail  coverts  wholly  bright  rufous-tawny. 
Bill  black ;  legs  (in  dried  skin)  pale  brown,  toes  darker.  Length  (skinl 
6.5();  wing,  3.40;  tail,  2.18;  exposed  culmen,  0.78;  tiirsus,  1.20;  middle 
toe,  0.70. 

Adult  female  (No.  53780,  IT.  S.  Fat.  Mus.,  Panama;  J.  McLeaunan).— 
Similar  to  the  male,  but  rather  brighter  brown  above,  without  the 
nari'ow  cinnamomeous  collar  across  fore  neck  (the  grayish  olive  of  the 
chest  directly  touching  the  black  throat  patch),  under  parts  more  tinged 
with  olive,  and  longer  under  tail  coverts  rather  darker  and  duller  tawny- 
rufous.  Length  (skin),  6.10;  wing,  3.40;  tail,  2.00;  exposed  culmen, 
0.75;  tarsus,  1.25;  middle  toe,  0.70. 

Four  additional  adults  (not  sexed)  from  Panama  belonging  to  the 
American  Museum  of  Natural  History,  New  York  City,  and  an  adult 
male  in  the  collection  of  Messrs.  8alvin  and  Godman  agree  in  all  essen- 
tial particulars  with  the  birds  described  above;  three  of  them  show  an 
indication  of  the  cinnamomeous  collar  across  the  fore  neck,  but  in  none 
is  it  nearly  so  distinct  as  in  the  specimen  described.  An  adult  from 
Lion  Hill,  near  Aspinwall,  in  the  National  Museum  collection  is  like- 
wise similar.  The  adult  male  in  Messrs.  Salvin  and  Godman's  collec- 
tion (Panama,  McLeannan)  differ  slightly  from  the  specimens  descrihed 
above  in  being  a  very  little  darker  below,  particularly  on  the  belly,  and 
in  having  the  cinnamomeoas  collar  across  the  fore  neck  much  less  dis- 
tinct, though  still  strongly  indicated. 

Four  specimens  from  southwestern  Costa  Rica  lent  me  by  the  an- 
thorities  of  the  Costa  liica  National  Museum  are  quite  like  Panama 
examples,  though  averaging  a  little  larger.  The  localities  represented 
are  Trojas,  near  Cobagre  (altitude  about  3,000feet),  and  Buenos  Aires, 
all  on  the  Pacific  side. 

A  specimen  in  Messrs.  Salvin  and  Godman's  collection  from  Bugaba, 
Chiriqui  (E.  Arce),  likewise  agrees  closely  with  Panama  examples,  ex- 
cept that  the  under  parts  are  unusually  dark,  particularly  on  the  chest. 
Another  specimen  from  Chiriqui  (precise  locality  not  stated),  in  the 
same  collection,  is  equally  dark,  though  of  a  clearer  slate-gray  color 
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below,  and  the  crissmu  is  so  deep  a  rusty  hue  as  to  be  almost  chestnut. 
In  fact,  this  example  agrees  so  closely  with  specimens  of -F.  satnratusm 
the  coloration  of  the  under  parts,  throughout,  that  were  it  not  for  the 
more  cinnamomeous  forehead,  and  the  locality,  it  might  be  referred  to 
that  form.  Possibly  it  may  be  from  the  Atlantic  side  of  Chiriqui,  and 
if  so  would  indicate  the  probability  that  F,  sainraius  follows  the  Co- 
lombian littoral  on  that  coast  to  Cbiriqui  and  there  grades  into  F. 
hoffmamii. 

Putting  aside  this  one  specimen,  the  remaining  fourteen  examples 
of  F,  hoffmanni  can  be  easily  distinguished  from  any  of  the  fifteen 
specimens  of -F.  saturatus  by  the  following  characters:  The  postocular 
region  and  sides  of  the  neck  are  much  more  extensively  and  distinctly 
cinnamomeous;  the  top  of  the  head  is  lighter,  more  reddish  brown, 
with  the  forehead  conspicuously  rusty  or  cinnamomeous;  the  under 
parts  are  paler,  less  uniform,  and  more  brownish  gray;  the  cinnamon 
or  rufous  on  the  sides  of  the  neck  usually  follows  the  posterior  margin 
of  the  black  throat  patch,  forming  an  incipient,  or  occasionally  contin- 
uous though  narrow,  collar  across  tlie  fore  neck,  and  the  under  tail 
coveiis  are  of  a  decidedly  lighter  rufous-tawny. 

8.  FormicariuB  umbroBus  Ridgway. 

Formicarius  hoffmanni  (nee  Myrmornis  hoffmanni  Cab.)  Bouc.  P.  Z.  S.  1878,  62  (San 

*         Carlos,  Costa  Rica).— Zeled.  Proc.  V.  S.  Nat.  Mus.  viii,  1885,  108  (Costa  Rica); 

An.  Mus.  Nac.  C.  R.  1887,  115  (Costa  Rica). — Salv.  and  Godm.  Biol.  Centr. 

Am.,  Avcs.  II,  pt.  30,  1892,  234,  part    (Los  Siibalos,  Nicaragua;    San  Carlos, 

«,        Jimenez,  and  Pacuare,  Costa  Rica). 

Formicariu8  hoffmani  Nutting,  Proc.  U.  S.  Nat.  Mus.,  vi,  1883,  405  (Los  Siibalos, 

Nicaragua). 

Hab. — Atlantic  slope  of  Costa  Rica  and  Nicaragua. 

Sp.  Char. — Similar  to  F.  hoffmamii  (Cab.),  but  colors  more  intense 
throughout,  the  under  tail  coverts  dull  rusty  brown,  with  longer 
feathers  chiefly  dusky;  rusty  coloring  on  sides  of  neck  darker  and 
more  restricted,  and  forehead  same  color  as  crown. 

Adult  male  (type,  No.  68243,  Talamanca,  Costa  Eica,  J.  Cooper). — 
Pileum  rich  bister  brown,  with  centers  of  the  feathers  blackisli,  pro- 
ducing an  indistinctly  scaled  appearance,  these  dusky  centers  more  con- 
cealed on  the  forehead;  rest  of  iqiper  parts  rich  mummy  brown, 
brightening  into  burnt-umber  or  almost  chestnut  on  upper  tail  coverts. 
Lores,  margin  of  bare  orbital  space,  cheeks,  chin,  and  throat  black; 
post-ocular  region,  terminal  portion  of  auricular  region,  and  sides  of 
ne(;k  rusty  brown  or  light  burnt-umber.  Chest,  sides,  and  flanks  dull 
grayish  brown  (the  sides  washed  with  bister),  lightening  on  breast  and 
belly  into  dull  brownish  gray  or  hair  brown.  Shorter  under  tail  cov- 
erts bright  russet,  the  longer  feathers  blackish,  margined  and  tipped 
with  light  mummy  brown.  *Bill  black;  "iris  chocolate;"  legs  and  feet 
horn  brown.  Total  length  (skiii),  0.50;  wing,  3.42;  tail,  2.15;  exposed 
culmeu,  0.77;  tarsus,  1.35;  middle  toe,  0.72. 
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Adult  female  (No.  68245,  same  locality  and  collector). — Similartothe 
adult  male,  as  described  above,  but  upper  parts  less  reddish  brown 
(nearer  "  bister  ^  than  '*  mummy,^'  the  upper  tail  coverts  bright  mumm^' 
brown  instead  of  chestnut  umber);  chest  and  sides  brownish  slate- 
gray,  the  latter  washed  with  oHve-browu ;  middle  line  of  breast  and 
belly,  also  the  anal  region,  dirty  w^hitish.  Total  length  (skin),  6.30; 
wing,  3.40;  tail,  2.10;  exposed  culmen,  0.72;  tarsus,  1.23:  middle  toe, 
0.70. 

Young  female  (No.  8108,  Museo  Na-cional  de  Costa  Rica,  Jimenez, 
Costa  Rica,  July  11,  1892,  A.  H.  Verrill). — Similar  in  general  colora- 
tion to  the  adult  female,  but  whole  pileum  uniform  brownish  black 
with  tips  of  feathers  more  brown,  chin  and  throat  buff  sjwtted  with 
dull  black,  chest  sooty  blackish,  feathers  of  belly  tipped  with  brownisb 
gray  (producing  an  indistinct  spotted  or  clouded  appearance),  and 
longer  under  tail  coverts  uniform  black.  Basal  two-thirds  of  lower 
mandible  light  colored  (dull  yellowish  in  dried  skin). 

The  nineteen  adult  specimens  of  this  form  show  the  same  amount  of 
individual  variations  as  other  forms.  This  variation  affects  chiefly 
the  exact  hue  of  the  brown  color  of  the  upper  parts  (which  ranges  from 
rich  mummy  brown  to  clear  bistre  on  the  back  and  rich  bunit-umber, 
almost  chestnut,  to  mummy  brown  on  the  upper  tail  coverts,  the  aver- 
age hue  being  intermediate)  and  the  relative  amount  of  brown  and 
gray  on  the  under  parts.  The  adult  male  described  above  has  the' 
under  ]>arts  more  brow^n  than  any  others  in  the  entire  series.  The 
opi>osit(*  extreme  is  represented  by  No.  91264,  U.  S.  National  Museum, 
from  Los  Siibalos,  Nicaragua  (adult  male,  May  17,  1883,  C.  C.  Nut- 
ting), and  No.  7170,  Costa  Rica  National  Museum,  Reventazon,  Costa 
Rica  (adult  male,  February  21,  1892,  N.  Carranza),  in  which  the  under 
parts  are  a  nearly  uniform  deep  smoky  slate  color,  darker  on  the  chest, 
paler  on  the  belly,  only  the  sides  and  flanks  being  distinctly  tinged 
with  olive.  In  a  few  specimens  (as  No.  128349,  adult  male,  Escondido 
River,  Nicaragua,  September  6,  1892,  C.  W.  Richmond)  the  bellj 
is  quite  extensively  light  colored — pale  buffy  grayish,  sometimes  in- 
clining to  soiled  white  toward  the  anal  region.  In  the  coloration  of 
the  under  tail  coverts  there  is  practically  no  variation,  the  longer  or 
more  posterior  feathers  being  always  blackish,  merely  margined  with 
rusty  brown,  only  the  shorter  or  more  anterior  feathers  being  uniform 
rusty,  ai!d  this  not  nearly  so  light  and  tawny  a  hue  as  on  the  same  feath- 
ers of  F,  hoffmanni.  In  none  t)f  the  nineteen  specimens  does  the  rusty 
color  of  the  sides  of  the  neck  show  a  tendency  to  extend  across  the 
fore  neck,  forming  an  incipient  or  occasionally  distinct  though  narix)vr 
collar,  as  frequently  occurs  in  jP.  hoffmanni;  and,  while  the  black  of  the 
throat  always  nas  a  definite  posterior  outline,  the  color  of  the  chest 
is  sometim(»s  so  dark  that  the  contrast  is  by  no  means  conspicuous. 

From  F.  moniliger  this  form  may  be  readily  distinguished  by  the 
entire  absence  of  the  rusty  band  across  the  fore  neck  and  the  more 
rusty  shorter  under  tail  coverts.  ^  t 
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9.    FormicaiiuB  moniliger  Sclater. 

Formicarius  moniliger  ScL.,  P.  Z.  S.  1856, 294  (Cordova,  Vera  Cruz,  Mexico; ;  1857, 47; 

1858, 278  (Vera  Cruz ;  Mosquito  coast) ;  1859, 383  (Playa  Vicente,  Oaxaca) ;  Catal. 

1862,  191,  No.  1165  (Oaxaca);  Cat.  B.  Brit.  Mas.  xv,  ISJK),  303,  part  (s.  Mexico; 

Guatemala;   Belize,   Brit.  Honduras). — Salv.,    Ibis,  1861,  353    (Chisec,  centr. 

Guatemala) ;  P.  Z.  S.  1866,  75  (Mexico  and  Guatemala). — SUMICH.,  Mem.  Bost. 

Soc.  N.  H.  i,  1869, 556  (near  Protrero,  Vera  Cruz) ;  La.  Nat.  v, ,  248  (do).— Scl. 

and  Salv.,  Nom.  Neotr.  1873,  75  (Mexico  and  (iuateraala). — Salv.  and  Godm., 

Biol.  Centr. -Am.,  Aves,  ii,  pt.  30,  1892,  233,  part  (Cordova,  Cerrode  la  Defensa, 

near  Protrero,  Atoyac,  and  Playa  Vicente,  s.  Mexico;  Cayo,  Brit.^  Honduras; 

Vera  Paz,  Cbisec,  Kampamac,  Choctum,  and  Tactic,  Guatemala). 
Myrmornis  moniligera  Cab.,  J.  f.  O.  1861,  96. 

Hab. — Southern  Mexico,  Guatemala,  and  British  Honduras. 

Sp.  chab. — Above  brown,  more  russet  on  upper  tail  coverts;  chin, 
throat,  cheeks,  orbits,  and  lores  black,  the  latter  with  a  white  spot; 
sides  of  neck  and  band  across  fore  neck,  immediately  below  black 
throat,  dull  cinnamon-chestnut;  rest  of  under  parts  dull  brownish 
gray,  darker  on  chest,  paler  on  belly;  under  tail  coverts  dusky,  more 
or  less  tipped  with  light  brown,  this  nearly  uniform  over  shorter  ante- 
rior feathers. 

Adult  male  (No.  22367,  "Mexique,''  Verreaux). — Pileum  deep  warm 
bistre,  the  feathers  darker  centrally;  hind  neck  Vandyke  brown;  rest 
of  upper  parts  rich  brown  (intermediate  between  mummy  brown  and 
bistre),  brightening  into  burnt-umber  on  upper  tail  coverts.  Lores, 
orbits,  malar  region,  chin,  and  throat  uniform  dull  black,  the  first  with 
a  distinct  central  spot  of  white;  immediately  behind  this  black  area 
is  a  broad  band  of  chestnut,  beginning  on  the  ear  coverts,  passing  over 
the  sides  of  the  neck,  and  thence  across  the  fore  neck;  chest  dark  olive- 
grayish;  sides  and  flanks  olive-brown  or  light  bistre;  breast  and  sides 
of  abdomen  brownish  gray,  considerably  paler  than  chest,  the  feathers 
of  the  median  portion  of  the  abdomen  margined  at  tips  with  buflfy 
whitish,  which  predominates  posteriorly;  under  tail  coverts  dusky, 
tipped  with  light  fulvous  brown,  this  amounting  to  a  mere  terminal 
edging  on. the  longer  posterior  feathers,  but  prevailing  on  the  shoiter 
anterior  ones.  Bill  black,  the  lower  mandible  more  brownish ;  legs  and 
feet  light  brown  (in  dried  skin).  Length  (skin),  6.80;  wings,  3.45;  tail, 
2.00;  exposed  culmen,  0.80;  tarsus,  1.25;  middle  toe,  0.75. 

Adult  female  (Coll.  Salvin  and  Godman,  Atoyac,  Vera  Cruz,  Mexico, 
April,  D.  W.  S.). — Similar  to  adult  male  as  described  above,  but  darker, 
especially  below,  where  the  entire  surface  i)osterior  to  the  rusty  collar 
(except  under  tail  coverts)  is  dark  sooty  gray,  darkest  on  the  chest 
and  palest  on  the  lower  belly.  The  rusty  collar  across  the  fore  neck 
much  narrower  (only  about  0.10  to  0.15  of  an  inch),  and  the  white 
loral  spot  smaller.  Total  length  (skin),  0.35;  wing,  3.55;  tail,  2.15;  ex- 
posed culmen,  0.80;  tarsus,  1.23;  middle  toe,  0.80. 

Juv.  (No.  43531,  Am.  Mus.  Nat.  Hist.,  Guatemala:  Lawrence  collec- 
tion).— Upper  parts  colored  as  in  the  adult,  lower  parts  also  as  in  the 
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adult,  except  the  throat,  wliich  has  the  black  replaced  by  dull  brown- 
ish dusky  (almost  exactly  like  color  of  chest),  the  feathers  of  the  pos- 
terior portion  tipped  with  rusty,  forming  a  narrow,  somewhat  bi-oken, 
band,  much  less  distinct  than  in  the  adult.  Upper  mandible  black, 
tipi)ed  with  yellowish  white;  lower,  brown,  with  yellowish-white  tip. 

With  two  specimens  from  Mexico,  four  from  Guatemala,  and  one 
from  British  Honduras,  I  am  unable  to  appreciate  any  constant  differ- 
ences of  coloration  according  to  locality,  except  in  the  case  of  the  last- 
mentioned  example,  which  is  lighter  colored  (extensively  butfy-whitish) 
on  the  middle  line  of  the  breast  and  belly,  with  the  upper  parts  of  an 
appreciably  lighter  or  clearer  tawny-bistre.  The  darker  S])ecimen8 
from  Guatemala  are  quite  as  dark  as  the  Vera.Cniz  specimen  described 
above,  but  all  the  Guatemala  examples  are  perhaps  a  little  bit  brighter 
in  the  color  of  their  upper  part«  than  those  from  Mexico,  though  the 
difference  is  so  very  slight  that  I  strongly  doubt  its  constancy  in  a  huge 
series.  Certainly  there  are  no  variations  of  color  in  this  series  which 
even  approximate  the  paleness  of  coloration  which  strongly  character- 
izes Mr.  Lawrence's  F.  palUdmj  from  Yucatan. 

10.  FormicariuB  pcdlidus  Lawrence. 

Furnarius  (lapsus  pennip)  pallidas  Lawu.,  Ann.  N.  Y.  Acad.  Sci.,  ii,  No.  9,  May  29, 

1882,  288  (Yucatan). 
Foi'micarius  pallidus  Lawr,,  Ann.  N.  Y.  Aca^l.  Sci.  ii,  No.  9,  1882. 
Formi(xt,riu8moniUgerScL.j  Cat.  B.  Brit.  Mus.,  xv,  1890;  303,  part. — Sai.v.  aodOoDM., 

Biol.  Centr.-Am.,  Aves,  ii,  pt.  30,  1892,  23:3,  part. 

Has. — Yucatan. 

Sp.  Char. — Similar  to  F.  moniliger  Sci.,  but  very  much  paler 
throughout. 

Adult  (Type,  No,  43543,  American  Museum  of  Natural  History,  Yuca- 
tan, G.  F.  Gaumer). — Above,  plain  light  grayish  brown,*  deepening?  on 
lower  rump  and  upper  tail  coverts  into  a  more  tawny-olive  or  russet 
hue;  tail  rather  light  olive-brown,  with  inner  webs  and  terminal  por 
tiou  of  outer  webs  dusky.  Chin,  upper  and  middle  portions  of  throat, 
and  thence  upward  to  and  surrounding  orbits,  dull  black;  lores  also 
black,  but  marked  with  a  central  spot  of  white  about  0.15  of  an  inch 
long.  Sides  of  head  and  neck  immediately  behind  the  black  area  deep 
cinnamon -rufous,  continued  in  a  band  across  lower  throat;  chest,  sides, 
and  flanks  rather  deep  brownivsh  gray,  fading  into  dull  white  on  the 
belly;  under  tail  coverts  light  wood-brown,  with  indistinct  paler  shaft 
streaks,  the  longer  feathers  less  buffy.  Bill  black;  legs  and  feet  lioni 
color.  Length  (skin),  0.80;  wing,  3.65;  tail,  2.25;  exposed  culuien, 
0.85;  tarsus,  1.25;  middle  toe,  0.80. 

Another  adult  in  the  collection  of  Messrs.  Salvin  and  Godman  (Tizi- 
min,  Yucatan,  G.  F.  Gaumer)  agrees  closely  with  the  type,  but  is  ver}* 
slightly  deei)er  olivaceous  above,  and  the  rusty  collar  across  the  fore 

*  Intermediate  between  olive  and  hair-brown,  with  a  slight  tinge  of  IsabeUa  color. 
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neck  is  a  duller,  more  ciuuaiuomeous,  hue.  It  does  not,  however,  ap- 
proach ill  inteusity  of  coloration  even  the  palest  and  dullest  colored 
specimens  of  F.  moniliger  from  Guatemala,  Honduras,  and  other  parts 
of  the  latter's  range.  Its  measurements  are  as  follows:  Length, 
(stretched  skin),  about  8.00^  wing,  3.55;  tail,  2.23  j  exposed  culmeji, 
0.82;   tarsus,  1.20;   middle  toe,  0.80. 

While  there  can  be  no  doubt  that  this  form  is  merely  a  pallid  local 
race  of  F.  vwniligerj  and  should  therefore  be  known  as  Formicarius 
moniliger  pallidusj  we  have  not  yet  the  proof  of  such  fact;  and,  in  order 
to  preserve  uniformity  of  nomenclature  in  this  paper,  I  have  given  it  a 
binomial  appellation,  as  I  have  done  with  forms  which  undoubtedly  are 
conspeciflc  with  F,  analis. 

11.  Formicarius  rufipectus  Salvin. 

FormimriuH  rufipectus  Salv.,  P.  Z.  S.,  1866,  73,  74,  pi.  viii  (Veragaa);  1867,  145 
(do.). — SrL.  and  Salv.,  Nom.  Nootr.,  1873,  75  (Veragua). — Scl.,  Cat.  B.  Brit. 
Mus.,  XV,  1890,  306  (Veragua  j  Baisa,  Ecuailor?).— Salv.  and  Godm..  Biol.  Centr.- 
Am.,  Aves,  ii,  pt.  30,  1892,  235  (Santiago  dc  Veragua;  Baisa,  Ecuador f). 

t Formicarius  ihoracUus  **  Stolzm.  MS.,"  Taczan.  and  Berl.,  P.  Z.  S.,  1885,  101 
(Machay,  e.  Ecuador). 

JIab. — Veragua;  eastern  Ecuador! 

Sp.  Char. — Above  brown isli  black,  the  rump  dusky  rufous,  the 
pileum  tinged  with  rufousj  lores  and  throat  black;  breast,  crissum, 
and  middle  of  the  belly  chestnut-rufous;  sides  of  the  body  sooty;  bill 
black;  feet  brown. 

Total  length,  7  inches;  wing,  3.40;  tail,  2.25;  tarsi,  1.50;  bill  to  the 
rictus,  1.10. 

Similar  to  F.  anaUa  (D'Orij.  and  Lafr.),  but  at  iirst  sight  distin- 
guislicd  by  the  chestnut-rufous  breast.  [Translation  of  the  original 
description.] 

According  to  Messrs.  Salvin  and  (rodman  (Biol.  Oentr.-Am.,  Aves,  ii, 
pt.  30,  pp.  235,  23f>),  '^this  well-marked  species  comes  next  to  F,  analiH 
[/.  <\,  F.  nUjrivapUluH  Clierrie]  in  many  of  its  characters,  such  as  the 
absence  of  the  white  spot  on  the  lores  and  the  wholly  black  ear  coverts. 
Its  rufous  breast,  however,  rc^nders  it  readily  distinguishable  as  well 
from  F,  analiH  as  from  all  its  congeners." 

Never  having  seen  a  specimen  of  this  very  distinct  si)ecies,  I  am 
unable  to  give  a  more  detailed  description  of  it. 

(12?)  Formicarius  tboracicus  Tarzaiiownki  and  von  BerlepHch. 

FormivariuH  ihoracicuH  **  Stolzm.  MS."  Taczan.  and  Bkkl.,  P.  Z.  S.,  1885, 101  (Macliny, 
e.  E<Miador).— S<L.,('at.  B.  Brit.  Mus.,  xv,  189().  IV)\  footnote. — Salv.  ami  (yodm., 
Biol.  Centr.-Aiu.,  Aves,  ii,  pt.  30,  18JK),  1»3(),  8ub  /'.  rufijtectus. 

Hab. — Eastern  Ecnador  ( Machay,  altitnde  5,000  feet). 

Sp.  Char. — Above  dusky  olive  brown;  entire  head,  with  throat, 
black;  breast  dark  rufous;  al)domcn  olive  brown;  under  tail  coverts 
rafous;  wings  bla<*kish,  the  upper  coverts  and  tlie  outer  webs  of  the 
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remises  the  some  color  as  the  back  5  the  under  wing  coverts  varied  with 
ochraceous  and  black ;  tail  black. 

Adult  male, — The  black  occupies  the  whole  of  the  head,  including  the 
throat;  the  upper  i>arts  are  brownish  olive,  much  darker  on  the  romp, 
sgid  changing  into  rusty  on  the  upper  tail  covei-ts;  fore  neck  and  breast 
very  dark  rust-red;  abdomen  sooty  olive,  much  lighter  than  the  back; 
under  tail  coverts  dark  rusty.  Wings  blackish,  the  upper  covert*  aud 
outer  webs  of  the  remiges  the  same  color  as  the  back,  the  under  wing 
coverts  bright  ochraceous  with  two  large  black  cross-bands,  the  inner 
webs  of  the  roraiges  russet  at  the  base.  Tail  blackish.  Bill  horn-black; 
feet  deep  brownish  gray;  iris  deep  brown. 

Female, — Kesembles  the  male  in  all  i)articulars,  and.  is  only  dis- 
tinguished by  the  less  intense  rusty  on  the  breast,  extended  to  the 
middle  of  the  abdomen  and  continued  as  a  wide  stripe  of  russet-ocher 
to  the  under  tail  (*overts. 

Male, — Length  ot  wing  89,  tail  59,  bill  27,  tarsus  39  millimeters. 

Female,— Total  length  218,  spread  of  wing  310,  wing  89,  tail  60,  bill 
27,  tarsus  38  millimeters. 

The  above  is  a  free  translation  of  the  original  description,  cited 
above. 

Although  Messrs.  Salvin  and  Godman  ({.  c)  consider  this  bird  as 
being  i)robably  the  same  as  F.  thoraeicus  Salv.,  there  are  features  in 
the  description  which  seem  to  indicate  its  distinctness.  For  example, 
the  following  points  of  disagreement  in  the  descriptions  may  be  cited: 


Upper  parts 

Top  of  head  and  hind  ntM^k . 


F.  rufipeetxu. 


Brownish  black 

Bnjwuish  black,  tipped  with  rtifoas. 


J^.  thoracieta. 


Dnsky  olive-bnovii. 
Black*: 


It  may  be,  however,  that  tlie  two  birds  are  really  the  same  spn^ies, 
and  that  their  api>arent  differences  may  disappear  in  a  larger  series; 
but  until  such  is  i)roven  to  be  the  case  1  prefer  to  ket^p  them  separate. 
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DESCRIPTION   OF  A  NEW  STORM   PETREL   FROM   THE  COAST  OF 

WESTERN   MEXICO. 

BY 

Robert  Ridgway, 

Curator  of  the  Department  of  Birds. 

The  type-specimen  herein  described  was  collected  by  John  Xantus 
nearly  thirty-five  years  ago,  but  Mr.  Chas.  H.  Towiisend's  considerable 
series  of  excellently  prepared  specimens — the  only  others  taken,  to  my 
knowledge — entitle  him  to  the  credit  of  having  established  the  specific 
characters  of  this  species,  to  which  I  consequently  take  pleasure  in 
giving  his  name. 

Oceanodroma  townsendi,  sp.  nov. 

Thalassidroma  mdania  "  Bonap."  Baird,  Proc.  Ac.  Nat.  Sci.  Philad.  1859,  301,  306 
(Cape  St.  Lucas). 
Cymochorta  melanin  COUES,  Proc.  Ac.  Nat.  Sci.  Philad.  1864,  76;  Key,  1872,  329; 

Check  List,  1873,No.589.—B.  B.  &  K.,  Water  B.  N.  Am.  ii,  1884,411. 
Cymochorea  melwna  Ridgw.,  Nom.  N.  Am.  B.  1881,  No.  724.— CouES,  Check  liist, 

2d  ed.  1882,  No.  824;  Key,  2d  ed.  1884,  781. 
Oceanodroma  melania  A.  O.  U.,  Check  List,  1886,  No.  107.— Ridgw.,  Man.  N.  Am. 
B.  1887,  70. 
Oceanodroma  townnendi  RlDGW.,  MS. 

Sp.  Char. — Tarsus  decidedly  longer  than  middle  toe,  with  claw. 
Color,  sooty  brownish  or  dusky,  darker  above:  under  wing  coverts 
entirely  uniform  in  color  with  lower  parts;  exposed  surface  of  greater 
wing  coverts  entirely  light  grayish  brown.  Total  length  (skins),  about 
8.00-8.50  inches  (average,  8.20);  wing,  O.CO-7.00  (0.78);  tail,  3.30-3.00 
(3.43);  depth  of  fork,  0.95-1,30  (l.LTI);  exposed  culmen,  0.57-0.62  (0.59); 
length  of  nasal  tubes,  0.22-0.30  (0.27);  tarsus,  1.20-1.28  (1.24);  middle 
toe,  with  claw,  1.10-1.20  (1.13). 

Hab. — Off  coast  of  western  Mexico,  north  to  Cape  St.  Lucas  and 
Guaymas. 

Type,  No.  13025,  U.  8.  National  Museum,  S  nd.,  (^ape  St.  Lucas, 
Lower  California^  J.  Xantus. 

Observations. — A  series  of  nine  finely-prepared  skins  of  this  spe, 
cies,  collected  by  Mr.  (-.  II.  Townsend  off  Guaymas  and  Acapulco- 
Mexico,  proves  conclusively  that  this  bird  can  not  be  the  Thalassi- 
droma  mel^tnia  of  IJoiuiparte,  neither  the  dimensions  nor  the  coloration 

rnMr«liii;;s  Nati'oijji'l  Muj't'iini'.  \\A.  XVI     iNo.  IWI, 
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agreeing  at  all  closely  with  the  Latter,  as  the  Ibllowiug  comparison 
will  show: 

Measurements,  « 


Wins.  Tail.  »'»'^ «'    1    5^C^    '■     T.r.„.    I  "if^iSlT' 


O.  toimsendi. 
O.melania... 


7. 00  (G.  78)     3.  30  (3. 43)     1. 22  (1. 15)     0. 62  (0. 59)     1. 22  (1. 24)  !    1. 20  a.  3i 
7.83  3.30  1.22  0.82  1.22  ,    L3(i 


Coloration. 

0.  townsendi. — Above  dark  sooty  brown,  black  only  on  tertials,  secondftries^  prima- 

rie8,  primary  coverts,  and  tail ;  beneath  sooty  grayisli  brown. 
O.  melania, — Above  raven  black  ('*nigro  coracina");  beneath  sooty. 

In  the  measurements  of  0.  townsendi  given  above,  the  first  auder  eadi 
heading  represents  the  nearest  approach,  in  a  series  of  ten  specimens, 
to  the  corresponding  measurement  of  0.  melania,  the  number  immedi- 
ately following  (in  parentheses)  being  the  average  of  these  ten  sped- 
mens.  It  will  be  observed  that  while  the  length  of  the  tail,  the  depth 
of  its  fork,  and  the  length  of  the  tarsus  are  the  same  in  the  two  species, 
the  wing,  the  exposed  culmen,  and  the  middle  toe  are  very  much  longer 
in  0,  melania  than  in  0.  toicnsendi.  The  measurements  of  O.  mehn'ui 
were  taken  from  the  type  by  Pucheran,  for  Prof.  Baird,  in  millimet^s 
and  have  been  carefully  reduced  to  inches  and  hundredths. 
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DESCRIPTION    OF    A    NEW     SPECIES     OF    MOUSE     (SITOMYS 
DECOLORUS)  FROM  CENTRAL  AMERICA. 

By 
Frederick  W.  True, 

Curator  of  the  Department  of  Mammals, 

Among  some  sx>^cimeus  of  uiammals  reoently  collected  by  Mr.  B. 
Wittkugel  in  Hondunia  for  the  National  Museum,  is  a  species  of 
^'i7omy«,  belonging  to  the  subgenus  IMpidomyn  (=Nyctomys  Saussure), 
which  appears  to  be  undescribed.  Dr.  .J.  A.  Allen  has  already  made 
mention  of  a  specimen  of  this  species,*  which  si)ecimen  he  regarded  as 
the  young  of  <V.  sumiehra^ti.  He  has  kindly  sent  it  to  me  for  exami- 
nation. It  is  an  imperfect  skiu  of  a  youngish  individual,  collected  at 
Santo  Domingo,  Tehuantepec,  Mexico,  by  Dr.  A.  G.  Buller.  The  tail 
is  wanting.  It  appears  to  agree  in  every  respect  with  the  Honduras 
specimen  in  the  Natiimal  Museum,  from  which  the  following  description 
is  taken.  1  may  say  incidentally  that  we  have  in  the  museum  the  skin  of 
a  young  IS,  sumichrmti,  which  shows  tlie  closest  possible  similarity  to 
the  adults  of  that  species. 

The  following  is  a  description  of  WittkugeFs  Honduras  specimen, 
No.  21092,  from  Rio  de  las  Piedras,  collected  Dec.  11, 1890: 

Sitomys  (Rhipidomys)  decolonis,  sp.  nov. 

Size  intermediate  between  Mk^  musculus  and  3/.  decumanus.  Ears 
prominent,  thin,  nearly  naked.  Soles  naked,  except  in  the  proximal 
fourth,  the  naked  portion  not  granular,  and  with  prominent  pads. 
Tail  clothed  with  longish  hairs,  growing  more  abundant  toward  its  tip, 
where  they  conceal  the  scales  and  form  a  pencil. 

Color  above  brownish-isabelline,  more  or  less  shaded  with  gray 
along  the  middle  of  the  back.  Flanks  clearer.  ITnder  surfaces  and 
lower  part  of  (*heeks  pure  white,  not  blending  with  the  color  of  the 
sides.  Feet  like  the  back,  but  the  hinder  ones  somewhat  more  dusky. 
Toes  impure  white.  Ears  sparsely  clothed  with  rather  long,  choco- 
late-brown hairs  externally,  and  similar,  but  somewhat  lighter-col- 
ored, hairs  internally.     Hairs  of  the  tail  chocolate-brown,  not  lighter 


*  BuH.  Amer.  Mus.  Nat.  Hist.,  in,  1890, 187. 
rro<ewlinjr«  Xatiunal  MuHeuiii  Vol.  XVI— No.  »63. 
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below  than  above.'   .Whiskers  black.    P^ye  surrounded  by  a  darkbrovn 
ring. 

Dim^nHons  of  the  hod  if.* 


21092.  9       3104  c  iv« 

MeMuroDifntH.  ,   Un  Pic-  "     „/!:«. 

ants.  Tkjr*.»4»« 


Honduras. 


Mexico. 


mm.  mm. 

Length  of  head  And  body 108.0  ;  lOtO 

Length  of  tall'Tertebrae 85.0   

Length  of  terminal  pencil  of  tail 10.0   

I^nffth  of  hind  foot  and  ch»w 23. 0  2ifl 

Height  of  ear  from  lower  margin  of  oriflre 14. 0  ill 


a  XnnirirtkU  ^faHOiim  of  Natar&l  History. 

The  skull  has  strong  supraorbital  ridges,  but  presents  no  well-deliiied 
difterences  from  that  of  *S'.  sumichrasti. 

This  species  is  easily  distinguished  from  S.  sumichrasti^  of  which 
there  are  two  si)ecimens  in  the  National  collection^K)ne,  as  already 
stated,  a  young  individual,  and  the  other  an  adult  from  Mirador,  Mex- 
ico, collected  by  Dr.  Sartorius.  The  latter  was  compared  with  the 
type-specimen  of  >V.  Humichrasti  from  the  Geneva  Museum,  in  1890,  by 
Dr.  J.  A.  Allen,  Dr.  Merriam,  and  myself,  and  found  to  be  identical. 

From  S.  sumichrasti^  the  species  herein  described  differs  by  its  much 
l>aler  and  yellower  coloration,  its  dusky  ears  and  tail,  and  also  by  the 
comparative  shortness  of  the  tail. 

T  am  unable  to  lind  any  described  species  to  which  it  can  be  consid 
ered  as  belonging.  From  the  fact  that  one  specimen  comes  from  Mexief» 
and  the  other  from  Honduras  it  would  appear  that  it  has  a  wide  d\^ 
tribution  in  Central  America. 

1  would  remark  in  this  connection  that  it  seems  probable  to  me  that 
S,  salvini  (Tomes)  is  distinct  from  8.  sumichrasti^  although  the  two  are 
united  by  Alston  and  Trouessart.  Specimens  of  8,  salvi)ii  from  Guate- 
mala and  Honduras  in  the  National  collection  agree  with  each  other 
and  differ  from  8,  surniichrasti,  from  Mexico,  in  having  a  chocolate 
brown  tail  and  large,  thin  ears,  clothed  with  hairs  of  tlie  same  color. 
The  tarsus  is  also  more  or  less  dusky,  and  the  ferruginous  of  the  back  ij^ 
shaded  with  black  by  the  intermingling  of  hairs  of  that  color. 

In  8.  sumichrasti  the  upper  surfaces,  together  w^ith  the  tail,  ears,  and 
tarsi,  are  nearly  uniform  dull  ferruginous  throughout. 


^From  the  dry  skin. 
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DESCRIPTION    OF    A    NEW    GEOTHLYPIS    FROM    BROWNSVILLE, 

TEXAS. 


BY 
Robert  Ridgway, 

Curator  of  the  Department  of  Birds. 

Ill  The  Auk  for  July,  1891  (p.  316),  Dr.  J.  A.  Alleu  records  tbe 
capture  of  a  bird  at  Brownsville,  Tex.,  wliicli  he  identified  as  Geo- 
fhlyjm  poUocephala  palpebralis  (Itid^w.),  and  he  also  mentions  a  speci- 
men in  Mr.  Sennett^s  collection  taken  at  Aldema,  Taniaulipas,  on  the 
Mexican  side  of  the  Eio  Grande.  I  have  not  had  an  op].x)rtunity  to 
compare  the  specimens  referred  to  with  the  type  of  (r,  indpebraliH; 
but  tlie  National  Museum  has  recently  received  from  Dr.  Wm.  L. 
Ralph  five  adult  males  and  one  adult  female  of  a  form  of  the  G,  polio- 
crphala  group,  collected  at  Brownsville  in  April  and  May,  1893,  and 
therefore  presumably  identical  with  the  specimens  mentioned  by  Dr. 
Allen. 

It  requires  but  a  glance,  howevei-,  to  show  that  these  specimens  are 
not  0,  palpebralis,  which  is  entirely  yellow  beneath,  while  a.11  the 
Brownsville  birds  have  the  sides,  flanks  and  anal  region — some  of 
them  much  the  greater  portion  of  the  under  surface  of  the  body — pale 
dull  buflFy,  iir  marked  contrast  with  the  clear  yellow  color  of  the  throat, 
et<*.  In  this  respect  they  do,  liowever,  agree  very  closely  with  the 
type  of  G,poliocephala  Baird  (from  Mazatlan,  Mexico),  and,  were  it  not 
for  certain  constant  difterences  of  coloration  and  i)roportions,  might  hv 
considered  the  same.  Since  these  ccmstant  differences  do  exist,  it 
beccmies  necessary  for  me  to  recognize  the  Brownsville  birds  as  repre 
senting  a  local  or  geographical  form,  which  may  be  characterized  as 
follows : 

rro<.fe(liii;;H  Natiunul  Muh«iiiiii,  Vol.  XVI,  No.  964. 
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O«othlypis  poliocephala  ralphi,  sulwp.  nov. 

(reothljfpU  poUocvphnJa  palpebrulin  (Kiikiw.)  Ai.lkn.  Auk,  July,  181*1,  316  {iwt:  Uto- 
Ihlypiif  palpehralin  KiD<}W.). — A.  (>.  V..  Check  List  (Fourth  Snppl.,  IKjri),  No. 
6H2.1. 

Sfbsp.  (,'har. — Similar  to  G.  poiiocephaki  Baird,  but  larger  (tbe  bill 
especially),  upper  parts  grayer  (the  tail  particularly),  and  the  edge  of 
the  wing  and  under  tail  coverts  niiuih  paler  yellow. 

Has. — Ijower  Kio  (Jrande  Valley. 

Type,  Xo.  129348,  S  ad.,  Brownsville,  Texas,  May  4, 1893.  Presented 
by  i)r.  Wni.  L.  Ralph. 
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THE  PROPER  GENERIC  NAME  OF  THE  TUNNIES. 

15  Y 

Theodore  Gill,  M.  D.,   Ph.  1). 

It  must  be  conceded  that  neither  of  the  names  generally  used  till 
lately  for  the  tunnies  can  be  retained.  What  is  the  i>roper  substitute 
has  been  a  que«stion  in  dispute. 

President  Jordan  has  proiK)sed  a  new  mime  (Alhacora)  for  the  true 
tunny  and  another  (Oermo)  for  the  long-ftnned  albacore,  but  referring 
both  as  subgenera  to  a  (common  genus  for  whi(*h  he  t«)ok  tlie  name 
A  Ihaeora* 

The  present  writer  has  accepted  the  name  OnjenuH^  originally  the 
result  of  a  lapsvs  €alami^\  but  subsequently  deliberately  adopt<*d  for 
the  short-finned  tunnies.  { 

The  reasons  given  for  the  revival  of  the  name  of  Orycnm  have  not 
satisfied  President  Jordan  or  his  disciples,  Dresslar  ami  Fesler.  Tlie 
latter  have  commented  on  the  subject  as  follows: 

The  name  Orycnus  Cooper,  it  Aeeins  to  us,  ia  preoccupied  by  its  previous  use  for 
another  genus  or  subgenus  by  (iiU.  It  is  therefore  iueligible.  lu  other  words,  n 
generie  name  origiuatiog  iu  a  misprint  of  a  well-knowr  name  can  not  be  later  used 
an  a  name  of  another  gen  us.  ^ 

Oryenus  was  not  taken  by  Cooper  for  another  genus  or  subgenus 
than  that  for  which  it  was  originally  used  by  Gill,  That  author,  under 
the  caption  ^'Genm  Orycnm  Cuv.,"  specified  "  Oryenns  Hectmdidorsalh^^' 
the  tunny,  and  that  only.  For  the  tunnies  only  Cooi)er  retained  the 
name,  restricting  Orcymis  to  the  long-finned  Albacores.  It  seems  to 
nie  that  the  course  was  legitimate.  However,  a  discovery  wliicli  I 
made  soon  after  the  publication  of  my  paper  "On  the  proper  gen(»ric 
name  of  the  tunny  and  albacore"  will  settle  the  question  against  all  of 
us  in  {K'cordance  with  the  principles  of  nomenclature  recognized  by  us. 

In  1845  the  twenty-fifth  volume  of  the  Encyclopiedia  Metropolitana 
was  published,  and  in  it  are  zoological  articles  by  Dr.  ,1.  F.  South. 


•Jordan  (D.  S.)    A  Manual  of  the  V^ertebrate  Animals  of  the  Northern  Tnited 
St.'ites.     Fifth  edition.     Chicago,  1888  (p.  106). 

t  Proceedings  of  the  U.  S.  National  Museum,  Vol.  xi,  p.  319,  1888. 

{Proceedings  of  tlie  California  Academy  of  Natural  fc>cien<'es,  Vol.  in,  p.  77,  18i>3. 

^  HuUetiu  of  the  W  S.  Fish  Commission,  Vol.  vii,  for  1887  (]».  437).     Washingtou. 

Pi-ocivdiii);!!  Xutioiml  Miiftoiim,  Vol.  XVI— No.  Mf*. 
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Anions  them  is  <nie  on  '*  Thunnus,'^  After  tlit*  ••fi^eiieric  ebiU'iicter" 
and  soino  comiueuts,  a  para«:raph  was  devoteil  to  the  iioineiiclatunMii 
the  following  terms : 

(.'iivier  huH  apphcd  the  word  Thynnuft  generii-ally  to  these  lish.  but  a«  it  had  Iihh 
long  before  iisc-d  by  Fabricius  as  the  title  of  a  gouns  of  hyiueiiopteroiirt  inseeu.  it 
will  be  better  to  use  the  corresponding  word  Tliunnm  to  prevent  confnsion. 

The  name  Thunnns  was  thus  suggested  and  used  as  a  substitute  for 
Thynmis  and  as  sufficiently  distinct  from  the  latter;  it  has  clasgieal 
sanction,  the  form  Thunnus  being  the  regular  one  and  preferred  by 
many  scholars*  to  ThynnusA  Thunnm^  it  is  (rue,  is  a  mere  variant  of 
Thynnmj  but,  being  a  variant,  it  is  different  and,  as  different,  was 
formally  introduced  as  a  substitute  for  Thynnm,  By  most  American 
ichthyologists  it  will  therefore  be  aecepted. 

The  essential  synonymy  of  Thunnus  is  as  follows: 

THIINNITS. 
SifBotiymt/. 

xThynnus  Cuvier,  Kegne  Animal  [U**  6d.],  t.  2,  p.  313.  1817.     (T.  ihynntn.    Not 

Thynnm  of  Fab.,  1775. ) 
>0rcynu8  Curier,  R^gne  Animal  IV^  M.],  t.  1,  p.  ,^14.  1817.     (T.  aWonga.    Xot 

(h'vynm  of  Raf.,  1815.) 
<Thynnu8  Cnr,  «J'-  Hi/.,  Hist.  Nat.  de  Poisaons.  t.  8,  p.  57,  1831. 

<  Thunnus  South,  Enc.  Metrop..  v.  25,  p.  «20,  1845. 

<  ThyunuH  GUnther,  Cat.  Fishes  in  Brit.  Mns.,  v.  2,  p.  362,  1860. 

<[<)ryonu«  Gillf  Cat.  Fishes  E.  Coast  X.  America,  p.  35,  1861;  I*roc.  Arad.  N'at.  SH. 

Phila.,  [v.  14],  p.  125,  1862.     {Lapsus  calami.) 
<Orcynus  (iiU,  Proc.  Acad.  Nat.  Sei.  Phila.,  [v.  14],  p.  329,  1862. 
X  Orycnus  CoopcTy  Proc.  Cal.  Acad.  Nat.  Sci..v.  3,  p.  77,  1863. 
>Orcyn"H  Cooper^  Proc.  Cal.  Acad.  Nat.  Soi..  v.  3,  p.  77,  1863. 
--^Albacora  Jordan,  Man.  Vert.  An.  N.  IT.  S.,  5th  ed.,  p.  106,  1888.    (T.  Ihynnui.) 
>(;ermo  JordaUy  Pror.  Acad.  Nat.  S<i.  Phila.,  1888.     {T.  alahmtja.) 
Scomber  sp.  Linn,  et  vet.  auct. 

*"  Thunnus  (also  written  thynnns),  i,  m,  Ovrvoc,  the  tunny  or  tunny-fish,  Scondier 
Thynnus,  Linn. ;  Plin.  9,  15,  17*,  ^  44,  sq.  j  Hor.  8.  2,  5,  44 ;  Ov.  Hal.  J»8 ;  Mart..  10.  4M. 
12;"  Andrews'  Copious  and  Critical  Latin  English  Lexicon. 

t ''Thvnnus,  i.  v.  [*.  r.  vide]  thunnus.'^    Andi'ews  op.  oit. 
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THE  SHELL  HEAPS  OF  THE  EAST  COAST  OF  FLORIDA. 

BY 
DeWitt  Webp.,  M.  L). 

(With  Plates  t.xxvtii-lxxxiv.) 

There  are  mauy  evidences  that  a  portion  of  the  east  coast  of  Florida 
was  quite  thickly  settled  in  prehistoric  times,  and  remains  of  this  set- 
tlement are  found  in  refuse  heaps  of  villages  and  single  habitations. 
These  heaps  are  from  a  few  sc^uare  yards  to  many  acres  in  extent,  and 
from  1  to  15  feet  in  depth.  They  must  have  been  the  abode  of  a  ra<*e 
lor  many  generations.  The  remains  indicate  that  the  variety  of  food 
obtained  wa«  great,  and  included  all  kinds  of  shellfish,  trom  the 
large  Btmyeon  perversum  to  the  tiny  Donax,  numerous  kinds  of  fish 
and  a  species  of  turtle,  together  with  various  birds  and  mammals  whicli 
now  inhabit  the  peninsula.  The  skull  of  a  whale  has  also  been  found. 
In  connection  with  tliese  remains  are  found  the  various  members  of 
the  human  skeleton  in  positions  which  would  at  least  suggest  canni- 
balism. There  are  hearths  with  accumulations  of  ashes  and  shells 
mingled  with  i)ottery  (mostly  in  fragments)  and  implements  and 
weapons  of  shell.  These  implements  and  weapons  tell  us  all  we  know 
of  the  mode  of  life  of  the  race  which  inhabited  the  region,  and  enable 
us  more  or  less  correctly  to  reconstruct  this  ejirly  society.  That  the 
people  were  hunters  and  fishers,  the  variety  of  animals,  birds,  and  fish 
which  went  to  supi)ly  their  larders  abundantly  testifies.  The  porpoise 
seems  to  have  been  a  favorite  article  of  food,  while  the  remains  of  the 
manatee  are  found  in  the  shell  heaps  farther  north  than  the  present 
Inibitat  of  the  animal.  The  whale,  whose  remains  were  found  beneath 
one  of  the  large  heaps,  at  least  a  quarter  of  a  mile  from  the  ocean, 
may  have  been  stranded  on  the  beaoh;  but  all  the  other  fish,  birds, 
and  animals  were  doubtless  captured  by  the  wary  and  active  savage. 
It  would  seem  as  if  many  of  the  fish  might  have  been  taken  with  some 
sort  of  a  net,  as  they  must  have  employed  a  twisted  cord  for  many 
purposes.  There  are  marks  on  much  of  the  pottery  showing  it  to  have 
been  molded  in  baskets  made  of  cord.  Sinkers  of  various  shapes 
were  used. 

The  implements  of  shell  were,  for  the  most  part,  constructed  from  the 
Bmyeon  cariea,  and  the  St.  Augustine  collection  shows  all  forms  and 
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sta^<»s  of  thiw  constnictioiK  While  tlie  use  to  which  the  gre^iter  Dum- 
ber of  the  iinpIeineiitH  of  shell  must  liave  been  put  is  obviou.s,  there  is 
iinieli  uiieei'tainty  regarding  others  which  are  found  in  abundance. 
One  of  these,  known  as  the  perforate<l  shell,  may  have  been  used  for 
the  dressing  of  skins,  and  the  perforation  which  has  x>rovoked  so  much 
s|)eculation,  made  for  the  insertion  of  tlie  linger  to  give  more  iirmnes> 
to  thegras]).*     (PI.  Lxxviii.) 

Another,  fonn<l  in  abundance,  is  made  usually  from  the  smaller  shells 
of  the  Strombus,  and  is  worked  as  near  as  jiossible  to  the  form  of  a  ball. 
Tliey  may  have  hen'u  idaythings  of  the  children.  The  drinking  shells 
were  prepared  with  great  care,  and  seem  also  to  have  been  used  as 
cooking  utensils,  some  of  them  showing  marks  of  exposure  to  fire.  (PI. 
LXXix. )  From  the  great  number  of  i)erforat«d  shells  found  on  one  small 
heap  I  was  led  t<»  conclude  that  it  was  in  some  sense  a  manufactory  of 
these  articles.  8ome  of  these  scrapers  or  gouges  show  as  shar\^  «"> 
edge  as  it  is  possible  for  a  shell  to  re<*eive,  while  others  are  dull.  Othei 
utensils  take  the  form  of  spoons.  A  granite  or  other  pebble  with  an 
end  flattened  and  polished  was  probably  used  to  put  an  c^lge  on  such 
implements  as  required  to  be  sharpened. 

The  pottery,  though  mostly  in  fragments,  affords  an  interesting  study 
and  shows  great  variety  of  design  in  its  orn<ament'atiou.  Some  of  the 
vessels  were  made  in  baskets  woven  from  cord,  while  others,  from  tlie 
peculiar  marking  on  their  external  surface,  must  have  been  maclein  an- 
other way.  The  great  smoothness  and  perfect  regularity  of  the  internal 
surface  of  these  vessels  is  remarkable.  They  vary  much  as  ti>  the  char- 
acter of  the  material  of  whicjh  they  are  made.  Some  are  of  pure  clay; 
and  of  these,  some  are  thoroughly  baked  and  hardened,  while  others 
are  slightly  baked  and  therefore  brittle.  Others  have  an  admixture* 
to  a  greater  or  less  degree,  of  sand,  and  are  harder.  In  size  they  vary 
from  a  bowi  holding  1  or  2  quarts  to  vessels  holding  5  gallons,  and  in 
shape  from  a  f:hallow  pan-like  dish  to  a  pot  or  vessel  resembling  a  jug. 
(Pis.  Lxxx,  Lxxxi.)  The  ornamentation  includes  about  one  hundred 
dift'erent  designs,  the  principal  of  >vhich  are  shown  in  PI.  lxxxii.  It 
is  easy  to  understand  the  origin  of  the  flue  cord-like  markings  which  ap- 
pear on  the  surface  of  those  vessels  which  were  molded  in  baskets. 
Other  vessels  were  apparently  ornamented  by  using  a  pen -like  instru- 
ment made  from  a  reed,  while  the  clay  was  soft,  and  still  others  by  roUing 
portions  of  the  soft  clay  and  then  putting  them  <m  as  a  housewife  some 
times  ornaments  her  pie  crusts,  in  one  specimen,  the  impress  of  the 
fingers  is  plainly  visible,  showing  even  the  texture  of  the  skm.  By  far 
the  larger  portion,  however,  appear  to  have  been  ornamented  by  the  use 
of  a  stamp,  which  left  the  surface  arranged  in  squares,  as  shown  in  the 
plate.    Fully  three-fourths  of  the  pottery  found  is  ornamented  in  this 

*  These  HheUn  have  beeu  found  with  wooden  handles  inserted  in  the  perforation 
lor  UHt?  aH  hatchets  or  picks,  and  the  l^  S.  National  Museum  possesses  several  speci- 
mens.— T.  W. 
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way.  These  vessels  must  litive  served  for  cooking,  as  well  a«  for  holding 
water,  as  many  are  blackened  from  exposure  to  the  fire.  While  it  is 
probable  that  these  people  cooked  the  greater  part  of  their  food  by  roast- 
ing over  the  fire,  yet  the  tiny  Dottax  shells  at  lejist,  which  are  present 
in  immense  numbers,  must  have  been  boiled  in  water  to  obt-ain  a  broth. 
They  are  too  small  t^>  have  been  cooked  in  any  other  way.  The  num- 
ber and  extent  of  the  hearths  and  the  amount  of  ashes  i>roves  that 
the  Indigenes  usually  cooked  their  food. 

The  form  of  the  mounds  and  collections  of  shells  is  of  interest,  and 
some  of  the  larger  ones  may  enable  us  to  determine  the  form  of  the  pre- 
historic habitation.  When  individual  families  dwelt  by  themselves 
there  would  be  one  slowly  growing  heap  for  each,  which  after  a  time 
might  be  abandoned.  When  a  comparatively  wide  extent  was  occupied 
the  remains  would  take  the  form  of  what  we  now  <*all  Shell  Fields — 
places  where  the  ground  for  many  acres  appears  to  be  full  of  shells, 
but  without  eh»vati(ms  rising  above  the  general  level.  A  form  com- 
mon among  the  hea))S  is  that  of  a  long  bank  or  mound,  from  2  to 
10  or  more  feet  in  thickness,  and  covering  from  (me  to  several  Jicres, 
always  near  the  water  and  usually  in  proximity  to  an  inlet  of  the  sea. 
Scattered  thrcmgh  these  heaps,  from  the  surface  of  the  soil  beneath  to 
their  summits,  are  found  implements,  utensils,  and  fragments,  of  pottery. 
A.  heartli,  with  a  foot  or  more  of  ashes  and  (i  f<»et  or  even  more  across, 
may  be  found,  with  5  or  (>  feet  of  shells  above  it.  This  disposition  of 
remains  gives  a  clew  to  the  manner  of  fornmtion  of  the  mounds  and  is 
well  shown  in  the  large  mound  below  .Matanzas  lidet,  which  covers  more 
than  30  acres  (PI.  lxxxi  v).  The  side  facing  the  ocean  is  from  10  to  12  feet 
in  depth,  but  has  suffered  from  the  encroachment  of  the  sea  to  an  ex- 
tent which  (ran  not  be  determined  ( PI.  J.xxxiii).  The  highest  part  of  the 
mound  covers  alK)ut  2  acres,  and  back  of  this,  extending  to  the  Matanzas 
River,  lies  the  remainder,  disposed  in  circles  of  greater  or  less  extent 
and  covered  with  forest.  These  circles  adjoin  each  other  over  a  large 
part  of  the  territory.  They  are  from  4  to  8  feet  in  depth  and  from  12 
to  15  feet  across  at  the  bottom.  This  was  a  dwelling  place,  and  the 
daily  refuse  was  thrown  out  on  all  sides,  and  so  the  circles  of  shells, 
bones,  etc.,  gradually  grew  higher  and  higher,  surrounding  the  rude 
dwelling  like  a  wall.  This  wall  would  also  serve  for  protection  from 
the  winds  of  winter  and  likewis(»  as  a  pit  for  defense  in  case  of  attack. 
When  this  hollow  had  become  too  deep,  or  the  wall  about  it  too  high, 
it  would  be  abandoned,  and  the  owner,  pitching  his  tent  (m  the  top  of 
surrounding  ridges,  would  use  the  hollow  as  a  pit  in  which  to  throw 
refuse. 

The  mound  of  which  I  am  now  speaking  would  api>ear  to  have  been  in 
some  sort  a  center  of  population  for  many  miles  around.  A  spring  of 
water  lies  in  the  midst  of  it,  and  the  waterway  was  kept  open  to  the 
riv(»r.  Smaller  numnds  are  found  scattered  u]>  and  down  the  river  for 
several  miles  in  the  vicinity.    One  of  these,  some  2  miles  north  and 
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iH'ar  the  inlet  at  Matau/a  i>ar,  was  perhaps  used  as.a  lookout  aud  signal 
station.  A  lar|i»:e  part  of  this  mound  (PL  Lxxxiv)  was  removed  from  the 
northeast  part  and  piled  up  on  the  remainder,  forming:  a  peak  alN»ut35 
feet  high.  From  this  point  a  jrood  view  is  obtained  for  sevei'al  miles 
along  the  level  country,  and  an  approaching  enemy  could  be  easily  rteeiL 
A  covered  way  or  dit<'h  runs  fiom  the  base  to  the  summit,  thus  hiding 
those  who  were  i)a8sing  from  the  sight  of  the  enemy. 

As  t<»  the  age  of  these  heaj>s  all  must  Ih»  left  to  conjecture.  Trees 
hundreds  of  yeiirs  old  are  sc4ittered  over  them.  All  instruments  and 
implements  of  wood  have  long  since  perished*  and  not  even  a  traclitiou 
of  them  remains.  The  shell  heaps  apjwar  to  me  older  than  the  eartb 
numnds  which  some  times  adjoin  them. 
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Pottery  from  Shell  Mounds  in  Florida. 
A  perfect  vessel  from  Homosassa,  holding  five  gallons. 
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DESCRIPTION  OF  A  NEW  BLENNIOID  FISH  FROM  CALIFORNIA. 

BV 

Tarleton  H.  Bean,  M.  D., 

Asaistan/  in  chanre'  Division  of  Fish  Culture,  ( \  S.  Fish  Commission. 

During  the  month  of  June,  1803,  car  No.  2  of  the  U.  S.  Fish  Commis- 
sion made  a  eollection  of  iishes  at  Monterey,  Cal.,  for  its  aquarium  at 
the  Worhl's  Oohimbian  Exposition.  Among  the  species  obtained  and 
delivered  in  Chicago  alive  is  a  stielueoid  fish,  which  resembles  a  GnnneU 
ill  general  api)earance,  and  yet  differs  in  some  essential  characters, 
and  appears  to  represent  an  undescribed  genus  and  si)ecies.  It  may 
be  introduced  into  the  literature  under  the  name 


Plugiu^raiiiiHiiH  H(i)iikiisii. 
PLAGIGGRAMMUS,    new  ^jemus. 

Body  moderately  elongate,  compresseil,  covered  with  very  small 
scales;  lateral  lines,  2;  viz,  one  beginning  above  and  slightly  in  advance 
of  the  upper  angle  of  the  gill  opening,  and  extending  along  the  upper 
part  of  the  body,  but  not  reaching  to  the  tail ;  one  beginning  in  advance 
of  the  end  of  this  and  reaching  to  the  caudal;  numerous  lateral  ridges 
on  the  sides,  similar  to  those  on  DiviijoHQma  of  Temminck  and  Schlegel; 
a  series  of  subpentagonal  plate-like  bodies  along  the  abdominal 
edge  on  each  side  between  the  ventral  and  the  anal.  Head  moder- 
ately long,  naked,  with  pointed  snout;  mouth  oblique  and  rather 
large.  The  jaws  subequal,  or  the  lower  slightly  projecting:  jaws  with 
strong  teeth  in  broad  bands,  the  intermaxilla  with  an  outer  series  of 
enlarged  canine-like  teeth;  teeth  on  vomer  and  palate;  a  pair  of  large 
canines  near  the  symphysis  in  (*ach  jaw,  the  canines  of  the  upi)er  jaw 
fitting  into  an  iuters]>ace  behind  the  maudibulary  canines.  A  series  of 
I>ores  on  the  ramus  of  the  mandibula  <*ontinuing  around  the  preopereu- 
lar  edge;  a  series  of  similar  pores  along  the  lower  margin  of  the  pre- 
orbital  continue<l  backward  and  upwanl  towards  the  nape.  Anterior 
nostril  tubular;   posterior  without  tube.     Maxilla  broadly  ex]>anded 
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|N)8UM'iorIy ;  lips  well  developed,  liraucliiostej^als  5;  j^^ill  iuetnl>raue.s 
partly  unite<i.  but  free  from  the  istbiniis  heliiiul.  (lillrakei's  minute, 
tubereular,  in  mo<lerate  number.  A  single  Ion;;  dorsal  fin  consistiugi^f 
spines  only.  The  spines  longest  in  the  ]H>Mterior  portion;  anal  fiu  lower 
than  the  dorsal,  but  similar  in  shajKi.  Pectoral  large,  t»ntirely  below 
me<lian  bne.  Ventrals  well  developed,  in  swlvaneeof  peet4>rals;  caudal 
rountled.  distinct.     Intestinal  canal  short,  with  five  small  pyloric  cceca. 

Plagiogrammus  Ho  ?kuis  i   ii«'w  Apecies. 

The  tyj>e  of  the  description,  l'.  IS.  N.  M.,No.  44721,  is  a  siugle  exam 
pie,  0  inches  long,  obtained  at  Monterey,  Cal.,  June  22,  1893. 

1).  XLI^  A.  11,  29;  r.  I,  5;  B.  V.  Scales  abcmt  95;  ridges  on  side3L». 

The  greatest  depth  of  the  body,  1  inch,  is  ci)ntaiDed  5J  times  in 
the  total  length  without  caudal.  The  length  of  the  hciid — 1  ,\  inches 
— is  one-fourth  of  the  total  without  caudal.  The  diameter  i>f  the  eve 
is  one-tifth  of  the  length  of  the  head.  The  snout  is  acute.  The  ante 
rior  nostril  is  tubular  and  nc^arer  to  the  eye  than  to  the  tip  of  the  snout. 
The  iK>sterior  nostril  is  close  to  the  ui)per  anterior  margin  of  the  eye. 
The  maxilla  extends  almost  to  the  vertical  through  the  hind  margin  of 
the  eye.  The  intermaxilla  is  long  and  slender  and  reaches  nearly  jus 
far  back  as  the  maxilla.  The  intermaxillary  teeth  are  in  broad  band.<. 
with  an  <mter  series  of.")  or(»  large  canines,  those  near  the  symphysis 
largest.  The  teeth  in  the*  mandible  are  in  broad  bands  in  front,  fol 
lowed  by  several  enlarged  canine  like  teeth.  A  large  canine  on  each 
side  of  the  symphysis,  the  interspa(*,e  between  the  two  mandibular?' 
canines  receiving  the  canines  of  the  intermaxilla  when  the  jaws  are 
closed.  A  row  of  S  pores  ah>ng  the  ramus  of  the  maudible  and  the  edjje 
of  the  preopercle;  another  series  around  the  lower  margin  oftliepre- 
orbital  bone  as  described  for  the  genus.  About  8  gill  rakers  on  tlie 
first  arch  below  the  angh». 

The  distance  of  the  dorsal  origin  from  the  snout  is  nearly  ^ual  to 
the  length  of  the  head.  The  spines  are  lowest  in  front;  the  lougesit 
spine  is  two-sevenths  of  the  length  of  the  head.  The  longest  rays  of  the 
anal  are  near  the  end  of  the  tin  and  si^arcely  exceed  the  length  of  the 
eye.  The  length  of  the  pectoral  equals  that  of  the  postorbital  part  of 
th<»  heail.  The  ventrals  are  close  together;  the  inner  rays  longest— 
two-sevenths  as  long  as  the  head.  The  caudal  is  rounded,  its  lengtl 
nearly  one-half  that  of  the  head.  The  vent  is  under  the  eleventh  spine 
of  the  dorsal. 

The  upper  lateral  line  begins  above  and  slightly  in  advance  of  the 
ui)per  angle  of  the  gill  oi)eiiing,  (mrves  v(»ry  slightly  over  the  pectoral 
and  ext(inds  to  below  the  twenty-tifth  si)ine  of  the  dorsal,  its  distance 
from  the  dorsal  edge  equal  to  the  diameter  of  the  eye  and  also  e<|ual  to 
its  distance  from  the  lower  lateral  line.  The  lower  lateral  line  begins 
under  the  sixteenth  spine  of  the  dorsal  and  extends  to  the  caudal.  On 
each  side  of  the  abdominal  ri< I ge,  between  the  ventrals  and  the  vent. 
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are  located  about  10  subpeuta^oiial  plate-like  bodies,  the  largest  about 
oi#e-half  as  long  as  the  eye. 

Color  dusky  brown;  the  tins  black. 

Little  is  known  about  the  habits  of  the  species,  beyond  the  fact  that 
in  the  aquarium  it  hides  in  roek  crevices  and  seldom  ventures  from  its 
hiding  place.  I  take  pleasure  in  associating  with  thisblenny  the  name 
of  Mr.  Timothy  Ilopkins,  of  Menlo  Park,  Cal.,  the  founder  of  the  Sea- 
side Laboratory  at  Pacific  Grove,  Monterey  Bay,  in  commemoration  of 
his  services  in  behalf  of  science. 
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NOTES  ON  MYRIAPODA  FROM  LOANDA,  AFRICA,  COLLECTED  BY 
MR.  HELI  CHATELAINE,  INCLUDING  A  DESCRIPTION  OF  A  NEW 
GENUS  AND  SPECIES. 

BY 

O.  F.  Cook. 

A  small  collection  of  Myriapoda  presented  to  the  National  ^lusenm 
by  Mr.  Hell  Chatelaine,  formerly  United  States  commercial  agent  at 
St.  Paul  de  Loanda,  was  entrusted  to  me  for  study  by  Dr.  Riley.  This 
material  supjilements  that  collected  by  the  United  States  EcHpse  Ex- 
pedition of  1889  and  1890*,  and  makes  necessary  some  emendation  of 
the  former  paper,  including  the  establishment  of  a  new  genus  of  lulidge. 

8piro8treptu8  variabilis  Cook  and  Collins. 

Ann.  N.  Y.  Acad.  Sci.,  viii,  28,  PI.  ii,  Figs.  11-14  (1893). 

A  mature  male  agrees  entirely  with  the  description  and  figures 
quoted.  A  female  specimen  115  mm.  long  and  with  55  segments  has 
the  clypeus  very  coarsely  rugose,  with  the  depressions  between  the 
antennae  not  very  apparent;  the  crescentic  excavations  lower  down  aie 
very  well  pronouticed.  There  are  four  punctations  in  the  upper  and 
seventeen  in  the  lower  row;  teeth  very  broad  and  blunt.  Lower  edge 
of  eyes  slightly  convex  instead  of  concave.  The  eye-formulae  are,  re- 
spectively, 13+ 12+11+10-f  8+6+4+2=66  for  the  left  eye,  and  13+12 
+  11+10+8+7+5=66,  a  variation  not  recorded  in  the  former  descrip- 
tion. The  surface  of  the  segments  are  without  ridges,  but  have  occa- 
sional very  fine  furrows.  Anal  valves  scarcely  wrinkled  at  base  of 
margin.  The  exposed  parts  of  the  anterior  subsegment  are,  in  alcohol, 
yellowish  buflf. 

Another  female  specimen  85  mm.  long  has  52  segments,  the  exposed 
parts  of  the  anterior  subsegments  reddish,  the  crescentic  depressions 
of  the  clypeus  not  evident,  while  those  between  the  antenuie  are  much 
more  apparent  than  in  the  other  specimen. 

In  the  Eclipse  Expedition  Myriapoda  there  were  eight  specimens, 
four  males  and  four  females,  and  there  are  thus  eleven  specimens  of 
this  species  in  the  Museum. 


*0.  P.  Cook  and  G.  N.  Collins:  The  Myriapoda  Collected  hy  the  United  States 
Eclipse  Expedition  to  West  Africa.    Ann.  N.  Y.  Acad.  Sci.,  viii  pp.  22-40,  PI.  i-ill. 
ProceediDgs  National  Museum,  Vol.  XVI— No.  968. 
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CTHVOtVLUB,  geu.  uov. 
Odontopyge  of  von  Poratli  (probably),  not  of  Brandt.  Peters,  and  Karbch. 

Body  of  moderate  size,  about  15  times  as  long  as  broad,  cylindrical, 
narrowed,  and  slightly  compressed  posteriorly. 

Covered  portion  of  vertex  with  transverse*  and  longitudinal  striations. 

Clypeus  with  two  rows  of  setigerous  ]>unctati(ms  immediately  above 
the  Iflbrnm. 

Labnini  with  shallow  emargination  and  blunt  teeth,  which  project 
nearly  as  far  as  the  edges  of  the  labrum  outside  the  emargination. 

Eyes  iK)inted-oval  or  triangular-crescentic,  distant  from  each  other 
by  more  than  the  transverse  diameter  of  one  of  them;  ocelli  40-80 in 
number. 

Antennic  subclavate,  inoniliate,  second  joint  longest,  followed  by  tlie 
third,  sixth,  fourth,  fiiYli,  Urst,  and  seventh;  eighth  joint  distinct: 
olfactory  cones  large,  widely  separated. 

Mandibulary  stii)e  with  exposed  surface  convex,  subrectangular; 
margin  plane  or  elevated. 

Masticatory  plate  rounded  triangular,  about  twice  as  long  as  broad, 
divided  into  a  flat  triangular,  roughened  surface  with  a  raised  margin 
and  a  broad  groove. 

Mandibulary  tooth  large,  triangulaj',  with  rounded  apex,  about  twice 
as  long  as  the  breadth  of  base. 

Dentate  lamella  with  five  blunt  teeth. 

Pectinate  lamellcB,  nine. 

Hypostoma  more  or  less  arcuate,  the  ends  enlarged  and  with  a 
chitinized  projection  on  the  posterior  edge. 

Mentnm  of  male  with  the  ends  very  narrow,  that  of  the  female 
oblong. 

Promentum  semi-elliptical  triangular,  broadest  behind,  rounded  in 
front;  a  narrow  posterior  ix)rtion  with  the  surface  plane,  the  larger 
anterior  part  concave,  with  a  distinct  line  of  demarcation. 

Cardo  small,  subtriangular. 

Stipe  between  two  and  three  times  as  long  as  its  greatest  width. 

Lingual  lamina  subequal  in  length  with  the  promentum,  half  as 
wide  as  the  stipe. 

First  segment  with  the  lateral  lobes  rounded  or  somewhat  truncate, 
with  one  or  two  oblique  striations. 

Anterior  subsegments  concentrically  striate  anteriorly,  and  with 
scattered  granules  along  the  striations. 

Posterior  subsegments  finely,  longitudinally  rugulose;  coarser  stria- 
tions on  the  lateral  and  ventral  surfaces. 

Supplementary  margin  regularly  pectinate. 

Kepugnatorial  pores  beginning  on  the  sixth  segment,  abst^nt  frcni 
the  last  two  segments  and  sometimes  from  the  fourth  from  the  last; 
pores  located  near  the  middle  line  of  side. 
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Pedigerous  laiiiiiiaB  punctate  areolate,  not  transversely  striate. 

Last  segment  carinate  on  the  median  line  above,  completely  closed 
below. 

Anal  valves  carinate  near  the  margins,  the  carinae  produced  above 
into  a  larger  or  smaller  subconic,  pointed  mucro. 

Legs  6-joiPted,  the  first  joint  short,  the  others  subequal,  with  the 
fourth  shghtly  longest;  males  with  membranous  cushions  on  the  ven- 
tral face  of  the  fourth  and  fifth  joints;  cushions  wanting  on  the  first 
five  and  last  two  pairs;  seven  pairs  in  front  of  the  genitalia,  first  three 
pairs  with  pedigerous  lamina*  free. 

First  pair  of  legs  of  males  5-jointed,  the  basal  joint  with  a  large 
curved  process  directed  cephalo-laterad. 

(icnitalia  of  male  with  the  flagellum  expanded  and  lamellate. 

Segments  54-69,  length  30-8nun. 

Distribution:  The  species  typical  of  the  above  genus  has  been 
found  only  at  St.  Paul  de  Loanda,  but  several  other  species,  probably 
congeneric,  are  known  from  CaffVaria,  so  that  the  genus  will  probably 
l)e  found  throughout  southern  Africa. 

This  genus  differs  from  tipiroHtrtptus  in  the  nine  pectinate  lamelhe, 
the  shape  of  the  mentum  and  promentuin,  the  pectinate  supplementary 
margin,  the  repugnatorial  pores  wanting  on  the  penultimate  segment, 
the  membranous  cushion  of  the  two  penultimate  joints  of  the  male  legs, 
and  the  lamellate  flagellum  of  the  male  genitalia.  How  far  any  indi- 
vidual character  will  prove  to  be  diagnostic  of  the  genus  can  not,  of 
course,  be  inferred,  but  size,  shape,  habit,  and  coloration  enforce  the 
ox)inion  that  the  present  is  a  new  generic  type. 

From  the  species  of  Spirontreptux,  subgenus  Nodopyge,  the  spinal 
anal  valves  are  a  distinguishing  feature.  Whether  the  two  subgenera 
of  Spiro8ireptu8  ought  not  to  be  given  generic  rank,  remains  to  be 
determined;  the  spined  anal  valves,  if  a  constant  character,  should  be 
given,  it  would  seem,  as  much  weight  as  the  additional  pore  of  Alloporus, 

CtenoinluB  chatelainei,  np.  no  v. 

Odontopyge  furcaia  (Karsch).  Ann.  N.  Y.  Acad.  Sci.,  viii,  36.  PI.  in,  Figs.  24-28,  not 
Spiro8treptug  {(klonlopifffe)  furcatua  Karscli.  neue  Jiilideu  des  Berliner  Museum, 
p.  22. 

Body  of  males  slightly  constricted  behind  the  head. 

Covered  portion  of  epicraniuni  with  two  well-pronounced  transverse 
striations,  the  si)ace  between  which  is  finely  striate  longitudinally. 

Vertex  smooth  or  very  finely  striate  longitudinally;  sulcus  obsolete, 
but  the  suture  distinct,  as  well  as  the  transverse  intraocular  suture 
which  it  joins. 

Clypeus  smooth,  sometimes  with  a  large  shallow  depression  below  the 
middle;  upper  row  of  5-8  punctations,  lower  row  of  16-20;  each  of  the 
|)unctation8  has  a  bristle*,  some  of  wliich  are  .125  nun.  long, 

Kyes  pointed  oval,  distant  t'roin  eacli  otjiev  by  moy^  t^'^^^  tJ^  trans- 
Proc.  N.  M.  93 43  ^  Q' ^^^^  ^y  LjOOgle 
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verse  diameter  of  one  of  tbtin;  ocelli  siibequal,  arranged  11+10+94-8 
4.7+5+3=53. 

Anteniue  4  mm.  long,  the  lifth  and  sixth  joints  together  longer  than 
the  second. 

Mandibnlary  stipe  with  anterior  edge  of  ex^iosed  surface  broadly 
emarginate. 

Mentum  oblong,  about  six  times  as  broad  as  its  median  lengthy  pos- 
terior corners  rounded  in  the  female,  in  the  male  replaced  by  a  mem- 
branous iM)uch  into  which  fits  the  large  process  of  the  copa  of  the  first 
pair  of  legs. 

Promentum  without  bristles. 

Siipe  of  gnathochilarium  witli  scattered  bristles  along  the  promeuton 
and  the  anterior  half  of  the  lateral  margins. 

Lingual  laminae  with  a  few  short  bristles  at  base,  and  three  long  ones 
toward  the  anterior  margin. 

First  segment  smooth,  anterior  angle  rounded:  one  complete  aod 
deep  striation,  and  a  branched,  more  shallow,  marginal  striation. 

Anterior  subsegments  with  seven  or  eight  concentric  striations  on  the 
anterior  portion,  the  striations  with  small  protuberances  about  as  far 
apart  as  the  striations  are  from  each  other;  some  of  the  protuberance^ 
not  on  the  striations,  but  located  without  regularity  on  that  part  of  the 
subsequent  which  is  behind  the  striations. 

Posterior  subsegments  with  flue  curved  and  branching  wrinkk.« 
whose  general  direction  is  longitudinal;  the  coarser  striations  of  the 
sides  and  inferior  surface  begin  about  two-thirds  of  the  distance  from 
the  median  line  to  the  repugnatorial  pore,  but  the  striations  above  the 
pore  are  very  short  and  to  be  found  only  along  the  suture. 

Supplementary  margin  finely  and  equally  pectinate,  0.065  mm.  loug, 
including  the  teeth,  which  are  0.01  mm.  long,  broad  at  base,  jmuted: 
sinews  between  teeth  rounded,  0.01  mm.  broad. 

Repugnatorial  pores  longitudinally  elliptic,  0.04  mm.  long,  sit^iated 
at  the  middle  line  of  side,  nearer  to  the  nearly  straight  suture  than  to 
the  posterior  margin  of  the  segment.  In  front  of  the  pore  the  siir&ee 
of  the  segment  is  smoother,  and  immediately  behind  the  pore  is  a  more 
or  less  evident  depression.  On  male  specimens  the  fourth  segmeot 
from  the  end  may  have  no  pores.  Sometimes  there  is  a  pore  on  one 
side  and  not  on  the  other. 

Last  segment  rugose  above,  smoother  below  and  finely  punctate^ 
strongly  carinate  on  the  median  line  above;  posterior  angle  somewhat 
produced,  rounded. 

Anal  valves  rugulose-punctate,  eai'h  with  a  prominent  carina  which 
incloses  a  crescentic  space  between  it  and  the  moderately  prominent 
slightly  compressed  margins;  the  (carina  is  produced  above  into  a  large, 
usually  sharp-pointed  mucro,  curved  slightly  cephalad  at  apex. 

Pre-anal  scale  punctate,  rounded,  nearly  twice  as  broad  as  long. 

First  pair  of  legs  with  the  process  of  coxa  tuberculate- wrinkled,  ft 
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setigerous  punctatiou  near  the  distal  end  of  the  anterior  face  of  the 
coxa. 

Color  of  alcoholic  specimens  chestnut-brown,  alternating  with  yellow ; 
anterior  portion  of  each  posterior  subsegment  brown,  the  posterior 
margin  and  usually  a  broad  dorsal  median  line,  yellow  or  buff;  feet 
pale  reddish,  anteume  chestnut-brown;  anterior  and  ventral  portions 
of  segments  buff.  In  the  young  the  colors  are  paler  and  less  distinct, 
so  that  the  general  color  appears  to  be  a  dirty  yellow. 

Length  of  larger  specimens  60  mm.,  diameter  4  mm. ;  61-64  segments. 

Habitat. — St.  Paul  de  Loanda.  Mr.  Chatelaine's  collection  contains 
three  female  specimens  and  several  others  in  more  or  less  fragmentary 
condition.  This  additional  material  has  made  necessary  some  changes 
in  the  specific  description  (quoted  above,  and  many  of  the  characters 
previously  placed  in  it  have  been  relegated  to  the  new  generic  descrip- 
tion. 

The  spined  anal  valves  appeared  to  Mr.  Collins  and  myself  so  remark- 
able a  feature  that  we  were  inclined  to  believe  them  characteristic  of 
a  genus,  and  rather  than  establish  a  new  genus  we  preferred  to  believe 
that  there  was  some  mistake  about  Dr.  Karsch's  statement  to  the  effect 
that  the  species  described  by  him  under  Odentopyge  had  no  pectinate 
supplementary  margin.  Since  the  former  paper  was  written,  the  study 
of  a  more  extensive  collection  of  African  lulidte  has  established  the 
fact  that  the  spined  anal  valves  exist  in  several  genera,  and  are  found 
in  forms  which  have  the  supplementary  margin  entire. 

It  therefore  becomes  necessary  to  distinguish  the  present  and  allied 
forms  from  the  other  described  groups,  and  when  studied  with  such  a 
purpose  in  view,  the  differences  from  Spirostreptutt  are  evidently  such 
as  to  demand  a  separate  description,  not  merely  the  establishment  of 
SpirostreptuSy  a  genus  no  longer  adequately  definable  by  reason  of  the 
diversity  of  forms  now  referred  to  it. 

Porath  has  described  five  species  with  pectinate  supplementary  mar- 
gins and  other  characters  which  render  it  probable  that  they  are  con- 
generic with  the  above,  and  the  generic  description  has  been  drawn  up 
to  JU5comodate  them.  They  are  Cteiwiulus  foveolatus^  pu7icticaudus, 
aeqnaUsj  dimidiatus,  'dud  prwtextus,  the  last  with  the  apices  of  the  teeth 
of  the  supplementary  margin  connate.  As  Dr.  Karsch  has  examined 
the  type  of  SpiroHtreptns  dimidiatus  Peters,  and  finds  the  supplementary 
margin  entire,  it  is  probable  that  Porath's  dhnidiatm  is  distinct,  and 
the  name  should  be  changed  Jis  Dr.  Karsch  has  suggested. 

All  Porath's  species  are  from  Caffraria,  distant  from  Loanda  by  20 
degrees  of  latitude,  and  the  descriptions  do  not  include  the  characters 
of  the  mouth-parts,  legs  or  genitalia,  so  that  their  generic  affinities  can 
not  be  determined  with  confidence,  lieuce  it  can  only  be  said  that  from 
what  is  known  of  them  th(\v  seem  t^)  belong  to  the  present  genus  rather 
than  to  any  other. 

From  the  West  Coast  of  Atiica  three  species  of  Odontopyge  have 
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been  described,  aciitm^  angolemia^  furcaUiH^  the  first  two  from  Angola, 
tli6  third  from  the  Gokl  Coast,  so  that  no  diiferences  of  distribution  can, 
as  yet,  be  alleged  between  the  two  allied  groups.  On  the  P]ast  Coast, 
however,  the  (*ase  seems  somewhat  different,  for  nine  species  of  Odonto- 
p}fgv  have  been  described  from  the  tropical  region,  while  none  were 
tbund  in  Caffraria. 

Scolopendra  morutanB  Linn. 

Nine  specimens,  varying  from  00-80  mm.  in  length,  and  with  no  char 
ai'ters  longer  noteworthy  in  so  variable  a  species. 
Huntington,  N.  Y.,  29  Aug.,  1893. 
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DESCRIPTION    OF  A    NEW  SPECIES   OF   BLIND-SNAKES    (TYPHLO- 
PID^)  FROM  THE  CONGO  FREE  STATE. 

BV 

Leonhard  Stejneger, 
Curator  of  the  Department  of  Reptilen  and  Batrackians. 

The  National  Museum  is  under  obligations  to  Mr.  J.  H.  Camp  for  a 
small,  but  very  interesting  collection  of  reptiles  and  batrachians  from 
Leopoldville  and  Stanley  Pool.  One  of  tlie  species  sent  proves  to  be 
new  and  may  be  described  as  follows: 

Typhlops  praeoculariB,  Hp.  nov. 

DiAaNOSis. — A  preocular,  not  in  conta(»t  with  supralabials ;  no  sub- 
oculars;  ocular  in  contact  with  nasal  below  preocular,  reaching  lip 
behind  second  supralabial;  snout  with  sharp  horizontal  edge. 

Habitat. — Congo  Free  State,  Africa. 

Type. — U.  S.  National  Museum,  No.  20799 ;  Leopoldville,  or  Stanley 
Pool,  Congo  Free  State;  J.  M.  Camp  coll. 

Description. — Snout  very  prominent  and  pointed,  but  not  hooked, 
with  sharp  cutting  edge;  nostrils  inferior,  situated  just  beneath  the 
<'utting  edge,  between  two  large  nasals  almost  at  the  point  where  the 
internasal  suture  joins  the  rostral;  rostral  very  large,  about  two-thirds 
the  width  of  the  head,  the  portion  visible  from  below  wider  than  long; 
labial  border  of  rostral  concave,  without  the  usual  central  prolongation 
backwards;  anterior  nasal  half-moon  shaped,  the  outer  edge  nearly 
parallel  with  the  rostral,  the  nasal  cleft  proceeding  from  the  lower 
border  of  the  rostral,  ending  at  the  rostral  just  below  the  cutting 
edge;  posterior  nasal  at  the  cutting  edge  as  wide  as  the  preocular  and 
ocular  together,  becoming  narrower  above  and  below,  in  contact  above 
with  prefrontal  and  supraocular,  below  with  second  supralabial  and 
ocular;  preocular  about  as  wide  as  ocular,  below  widely  separated  from 
the  supralabials  by  the  posterior  nasal  and  ocular;  ocular  rather  nar- 
row, below  anteriorly  in  t'ontact  witli  posterior  nasal,  and  second  su 
pralabial  reaching  the  lip  behind  the  latter;  eyes  indistinguishable; 
first  su])ralabial  exceedingly  small,  forming  the  edge  of  the  lip  below 
the  anterior  nasal,  anteriorly  receding  within  the  mouth  behind  the  ros- 
tral, being  separated  from  the  corres])onding  labial  on  the  other  side 
by  a  small  squarish  scale  behind  the  rostral ;  second  sui)ralabial  rather 
larger,  in  contact  with  first  supralabial,  anterior  and  posterior  nasal 
and  ocular,  its  upper  i>osterior  corner  wedged  in  between  the  two  last 
mentioned  shields;  a  long  and  narrow  shield  behind  the  lower  posterior 
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edge  of  the  ocular  represents  what  is  ordinarily  the  fourth  supnilabial, 
its  anterior  point,  however,  barely  reaching  the  lip;  prefrontal  and 
frontal  subequal,  wider  than  long;  subocular  and  parietal  subequal, 
wider  than  long,  somewhat  wider  than  frontal;  one  mental;  two  sub- 
labials;  diameter  of  body  at  the  middle  67  times  in  the  total  length, 
the  body  growing  thicker  posteriorly;  tail  very  short,  wider  than  long, 
ending  in  a  short  spine;  24  to  26  scales  round  the  middle  of  the  body. 
Uniform,  pale  brownish  gray,  scarcely  paler  below.  Total  length  340 
millimeters. 

Remarlcs, — This  very  distinct  species  seems  to  be  quite  unique  in  the 
way  in  which  the  facial  shields  border  the  upper  lii).  The  rostral,  as 
described  above,  forms  the  anterior  border  as  usual,  but  instead  of  this 
consisting  of  a  narrow  square  projection  backwards,  the  lower  free 
border  of  the  rostral  is  distinctly  concave  forward.  The  posterior  pro- 
jection, however,  can  be  detected  under  the  microscope  as  a  separate 
small  scale  inside  the  mouth  back  of  the  rostral,  separating  the  two 
exceedingly  small  but  elongated  anterior  supralabials  from  each  other 
by  barely  discernible  sutures,  while  the  suture  separating  it  from  the 
rostral  is  very  distinct.  The  next  peculiarity  of  the  upper  labial  border 
consists  in  the  absence  of  the  third  supralabial,  in  place  of  which  the 
lower  end  of  the  ocular  reaches  the  lip,  while  the  fourth  (in  this  case 
third  separate)  labial  is  forced  backward.  Another  rather  uncommon 
feature  is  the  exclusion  of  the  preocular  from  the  supralabials,  the  pos- 
terior nasal  and  the  ocular  being  broadly  in  contact  below  it.  The 
snout  from  below,  therefore,  superficially  somewhat  resembles  that  of 
one  of  the  LejUotyphlopidae.  The  nostrils  are  placed  uncommonly  close 
to  the  rostral,  being  situated  almost  at  the  junction  of  the  cutting  edge 
with  the  rostral  and  intern asal  sutures. 

Altogether  this  is  a  very  remarkable  form  which  seems  to  have  no 
particularly  close  relationship  to  any  of  the  hitherto  known  species. 
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ON  SOME  COLLECTIONS  OP  REPTILES  AND  BATRACHIANS  PROM 
EAST  AFRICA  AND  THE  ADJACENT  ISLANDS,  RECENTLY  RE- 
CEIVED  PROM  DR.  W.  L.  ABBOTT  AND  MR.  WILLIAM  ASTOR 
CHANLER,  WITH  DESCRIPTIONS  OF  NEW  SPECIES. 

BY 

Leonhard  Stejneger, 

Curator  of  the  Department  of  Reptiles  and  Batrackians, 

The  collections  treated  of  in  the  present  paper  were  sent  home  at 
various  times  by  the  gentlemen  mentioned  in  the  title.  In  addition 
to  these  I  have  enumerated  several  specimens,  chiefly  from  the  Sey- 
chelles, collected  by  the  late  Col.  Nicolas  Pike,  and  presented  by  him 
to  the  Museum,  as  well  as  a  few  others  from  the  same  islands  obtained 
from  the  British  Museum,  in  1883,  and  the  Paris  Museum,  through  Prof. 
L^on  Yaillant,  during  the  present  year. 

Dr.  W.  L.  Abbott's  collections  from  the  base  of  the  Kilima-Njaro  were 
made  during  1888  and  1889,  and  the  specimens  mentioned  in  the  follow- 
ing pages  were  probably  taken  at  altitudes  between  5,000  and  8,000  feet 
above  the  sea. 

He  collected  twice  on  the  Seychelles,  viz,  in  April  and  May,  1890,  and 
again  inl892  during  themonthsof  July  and  August.  In  October,  Novem- 
ber, and  December  of  the  same  year  he  collected  in  Aldabra.  The  rep- 
tiles obtained  in  Gloriosa  Island  were  taken  during  the  latter  part  of 
January,  1873. 

The  collection  received  from  Mr.  William  Astor  Chanler  was  made 
by  him  and  Lieut,  von  Hoehnel,  of  the  Imperial  Austrian  Navy,  along 
the  Tana  Eiver,  en  route  from  the  coast  to  Hameye,  about  300  miles 
inland.  His  expedition  left  Mkoumbi,  on  the  coast  of  Witu,  on  Sep- 
tember 18  and  reached  Hameye  on  November  26, 1892,  following  the 
left  bank  of  the  Tana  from  Merifano  to  Subaki,  where  he  crossed  over 
to  the  right  bank.  He  also  presented  the  Museum  with  a  small,  but 
interesting  collection  made  by  Mr.  Gustav  Denhardt  at  Wange  on  the 
island  of  Manda,  a  short  distance  north  of  Lamu. 

Mr.  Chanler's  collection  is  chiefly  interesting  in  furnishing  material 
from  a  region  between  that  of  the  Massai  land  and  Somali.  Species 
found  hitherto  only  in  the  latter  country  are  among  Mr.  Chanler's 
treasures,  while  the  range  of  several  southern  forms  have  been  extended 
northward. 

The  most  interesting  portion  of  Dr.  Abbott's  collections  are  undoubt- 
edly the  specimens  obtained  in  the  Seychelles.  Aldabra,  and  Gloriosa. 
So  far  as  I  know  no  extensive  collecting  has  been  done  in  the  last  men- 
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tioiHHl  islaiuls.*  The  herj>et()]o«»ical  losult  is  only  three  species (*f  lizardb 

in  each  island,  but  it  is  not  8up)K>Ked  that  the  fauna  of  these  islands  is 

exliausted.    The  following  is  a  list  of  the  species  collected  by  Dr. 

Abbott : 

O-loiiosa. 

HemidactylH%  mabouia. 

Zonosn urna  maditgancarienM. 
Ab!epharu8  tflorionm. 

Aldabra. 

Phehuma  abhotii. 

Hem idactylHH  mnbonla. 
A  hlepharns  poecilofileurmt. 

The  Seyi'lielles,  on  the  other  hand,  are  by  this  time  pretty  well  ex- 
l)lored,  though  it  is  to  be  regretted  that  the  collectors  so  far  have  n^- 
lected  to  furnish  data  by  which  it  would  have  been  possible  to  ascer- 
tain the  distribution  of  the  s|>eries  in  the  various  islands  composing 
the  group.  Nevertheless,  Dr.  Abbott's  collections  have  added  several 
additions  to  the  fauna  of  these  interesting  islands,  including  two  8])ecues$ 
hitherto  undescribed,  one  of  which  belongs  to  a  genus  hitherto  only 
found  jn  Australia. 

The  only  list  of  the  reptiles  and  batrachians  of  the  Seychelles,  so  for 
as  I  know,  is  given  in  Wallace's  Tftland  Life  (London,  1881,  pp.  395- 
397).  Me  enumerates  eleven  species  as  found  in  the  group,  five  of 
which  he  considers  i)cculiar  to  the  islands.  Since  then  it  has  been 
learned  that  two  of  the  species  enumerated  by  him,  ^iz,  Boredon  ffeo- 
metricm  and  (■aecilia  ro8trata,  in  reality  are  peculiar,  though  at  that 
time  supposed  to  occur  in  other  localities  as  well,  making  the  peculiar 
species  seven.  To-day  we  know  fifteen  land  species  as  occurring  with 
(certainty,  ten  of  which  are  peculiar,  while  a  number  of  additional  names 
may  be  regarded  as  of  doubtful  occmrrence.  The  following  is  a  revij^ 
list,  the  full  explanation  of  which  will  be  found  further  on  in  this  i>ai)er. 
under  the  head  of  the  various  species.  The  names  in  brackets  are  those 
of  Wallace's  list: 

SETCHELLES. 

"  Denotes  that  the  species  is  considered  peculiar  to  the  [jronp. 
t  Denotes  that  M]»ecimen8  arc  in  the  W  H.  National  Museiiiii. 

KEI'TIUA. 

(Cheloiif  imbricala,  lide  Peters,  Monatsh.  Berlin,  1866,  p.  887.) 
tl.  Sierno1h(vrn8  nifjricatnt. 
fSternothm'Hfi  HinuatuM, 
i2.  HemhIactifhiH  mabouia. 
^HvmUhtvtylm  frtnains. 
't3.  Diplodartiihm  inexpectatuH. 
t4.   PhvUnrnd  madaffaftranenftc  [Ph.  <*epe<lianns]. 


"One  species  of  li/ard  is  so  far  recorded  from  (tlorinsa  by  Dr.  Giinther  as  Gerrhirmi*' 
tu8  mndaijuHCuriemiH  (Zool.  Coll.  'Alert/  1S84,  p.  iSIJj  evidently  a  lapsns  ior  Zomo- 
%auru8  maduyancarienals. 
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'tr»,  AiluroHifx  Hi yrheUenftis  [IMielsnma  s.]. 

(».  PeropuH  mnillatim  [Wallace]. 
*t7.  Mahuifa  sef'helUnHh  [Euprepes  oyauogaeter]. 
*tK  Chamcpleo  figrin  [WallHoe]. 
^t9.  Lycognathophin  seyvhelleuHtH  [Dromious  s.]. 
*flO.  Hmvdon  ffeometricufi  [Wallace]. 

liATKArillA. 

'til.  Mega Hxal u$  aeycheJhnais  [ M .  in t rariif as ] . 

\V2.  liana  mancareviensis  [K.  iiiaBcarieusis]. 
fUrirotypkhts  oxynrus  [Caccilia  oxyiiraj. 

*13.  CryptopaophiH  muItiplicatHM, 
*tl4.  Hypogeophin  rostratuH  [Caecilia  rostrata]. 
'tl.5.  Hypogeophis  aUernann. 


I.  REPTILIA. 

LOEICATA. 
CrocodyluB  niloticuB  Lai'r. 

Mr.  Cliaiiler  sends  a  small  specimen  from  the  Tana  Eiver  (No.  20071), 
and  T)r.  Abbott  a  nearly  grown  one ;  exact  locality  not  jyiven  (No.  lOkYll). 

TESTUDINES. 
Stemotheerus  nigricanB  (Donxd.). 

There  are  four  Sternothwri  in  the  collections  sent  home  by  Dr.  Abbott, 
three  from  La  Digue  Island,  Seychelles  (U.  S.  National  Mu8(Mim,  Nos. 
1 0802-1 0804)  and  one  dried  specimen  from  Gloriosa  Island  (No.  29347, 
Dept.  Comp.  Anat.). 

The  determination  of  this  species  (for  most  certainly  all  four  speci- 
mens are  strictly  conspecific)  has  caused  me  considerable  doubt  from 
the  fact  that  Boulenger,  among  the  British  Museum  specimens,  enumer- 
ates one  specimen  from  La  Digue  under  S.  shniatHS  (Cat.  Chel.  Br.  Mus., 
]).  195).  I  have  no  undoubted  specimen  of  the  latter  species  to  com- 
pare with,  and  consequently  have  to  rely  on  the  literature.  Now,  S. 
i////r/mM«issaidby  Boulenger  (ojp.c/f.,  p.  195)  to  have  the  upper  jawneither 
hooked  nor  bicuspid,  and  it  is  very  certain  that  our  specimens  can  not 
fairly  be  called  ''bicusi^id,"  though  there  is  an  indication  of  a  notch 
with  the  faintest  i>ossible  swelling  on  both  sides.  Then  again  he  states 
that  in  this  spe<*ies  *'the  frontal  suture  [is]  not  or  but  slightly  exceed- 
ing the  width  of  the  interorbitiil  space,"  while  in  IS,  HinnatuH  "the 
interorbital  width  [is]  considerably  less  than  the  longitudinal  suture 
between  the  frontal  shields.''  This  would  most  certainly  make  our 
spei'imens  &'.  niffrivantt^  as  in  all  of  them  the  intei'orbital  spa<'e  is  at 
least  as  Avide  as  the  length  of  the  frontal  suture. 
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lu  addition  to  this  oar  specimens  agree  exactly  with  the  characters 
given  by  Pet-ers  (Reise  Mossamb.,  Zool.  Amph.,  p.  8)  as  characteristic 
of  8,  nigricam  in  as  niach  as  the  posterior  margin  of  the  carapace  is  not 
serrated,  the  median  marginals  are  not  keeled  and  hardly  visible  when 
the  carapace  is  viewed  from  above.  I  may  also  mention  that  Petos 
has  identified  another  specimen  from  the  Seychelles  (Mah6  Island)  as 
8,  nigricam  (Monatsber.  Akad.  Wiss.  Berlin,  1877,  p.  455). 

Finally,  if  Smithes  plate  representing  8,  sinuatus  (111.  Zool.  S.  Afr. 
Eept.,  pi.  i)  is  only  approximately  correct,  our  specimens  can  not  well 
belong  to  that  species. 

The  largest  specimen  (No.  29347)  has  a  shell  160  mm.  long. 

SAUEI. 
Hemidaotylus  mabonia  (Moreal). 

Of  this  widely  distributed  species  our  collectors  have  brought  speci- 
mens from  nearly  all  the  localities  visited. 

Mr.  Ghanler  has  one  from  the  Tana  River  (U.  S.  National  Museum, 
No.  20087). 

Dr.  Abbott  sends  two  large  specimens  labeled  Kilima-Njaro  (Nos. 
16748-16750).  lie  has  also  two  specimens  from  the  Seychelles  (Nos. 
20454-20455)  in  ]>retty  poor  condition.  I  am  not  aware  that  this  species 
has  been  collected  in  these  islj^-nds  before.*  It  would  be  interesting  to 
know  in  which  particular  island  they  were  obtained. 

Three  more  si)ecimens  from  Gloriosa  Island  (Nos.  20459-20461),  also 
collected  by  Dr.  Abbott,  have  apparently  been  taken  from  the  stomach 
of  some  bird,  as  they  appear  to  be  half  digested.  I  have  no  doubt  about 
the  correctness  of  the  identification,  though  the  tubercles  oh  the  back 
are  rather  large. 

Tlie  same  gentleman,  finally,  has  three  specimens  from  AJdabra 
Island,  one  of  them  quite  young  (Nos.  20470-20472).  I  can  discover  no 
other  difference  from  typical  specimens  than  the  separation  of  the 
sei'ond  chin-shield  from  the  second  infralabial  by  two  small  scales, 
identical  in  both  the  grown  specimens,  while  in  all  the  other  specimens 
of  U.  mabouia  before  me  the  second  chin-shield  is  in  contact  with  the 
second  infralabial. 

Diplodactylus  inezpectatua,  sp.  nov. 

Diagnosis. — Back  covered  with  uniform  granular  scales;  digits  with 
regular  transverse  lamelLie  inferiorly;  rostral  and  first  labial  entering 
nostril;  digital  expansion  considerably  wider  than  digit,  two-thirds  the 


*Boettger  (Abh,  Senckenb.  Ges.,  XII,  1881,  p.  531)  records  HemidactylH9  frtnatn* 
a8  occurring  in  the  Seychelles,  but  upon  what  authority  I  do  not  know.  It  may  per- 
haps not  be  unnecessary,  in  view  of  this  record,  to  state  emphatically  that  the  speci- 
mens collected  by  Dr.  Abbott  are  true  H.  mabouia^  with  well-developed  inner  difptB 
and  tubercles  on  the  postocular  portion  of  the  upper  surface  of  the  head. 
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cliaiiieter  of  the  eye;  12  eutire  lamellse  ander  the  fourth  toe;  ear-open- 
ing small,  one-third  the  diameter  of  the  eye. 

Habitat.— He  Mahe,  Seychelles. 

Type.~V.  S.  National  Museum,  No.  20433;  Dr.  W.  L.  Abbott  coll. 

Description. — Snout  considerably  longer  than  the  distance  between 
the  eye  and  the  ear-opening;  ear  opening  small,  rounded:  digits  rather 
long,  slender,  feebly  depressed,  inferiorly  with  large,  undivided,  trans- 
verse lamellae,  12  under  the  fourth  toe,  which  are  broken  up  into  small 
tubercles  some  distance  before  the  distal  expansion;  the  latter  cordi- 
form,  considerably  wider  than  digit,  two-thirds  the  diameter  of  the  eye; 
digits  above,  including  the  upper  surface  of  the  expansion  covered  with 
small  granules  like  those  on  the  back ;  upper  surface  of  body  and  limbs, 
as  well  as  tail  above  and  below  covered  with  small  uniform  granular 
scales,  somewhat  larger  on  snout  and  tail;  rostral  four- sided,  fully  twice 
as  wide  as  high,  without  cleft  above;  nostril  pierced  just  above  the 
suture  of  the  rostral  with  first  labial,  between  both  the  latter  and  three 
small  scales;  three  scales  along  the  upper  border  of  the  rostral  between 
the  anterior  supero-nasals;  eleven  supralabials,  first  largest;  ten  inira- 
abials;  mental  trapezoid,  not  larger  than  the  adjacent  labials;  no  chin- 
shields,  but  small  polygonal  scales  passing  gradually  into  the  minute 
granules  of  the  gular  region;  abdominal  scales  small,  about  the  size  of 
the  caudal  granules,  but  smooth,  roundish  hexagonal,  slightly  imbri- 
cate; tail  cylindrical,  tapering,  with  uniform  granulation;  two  enlarged 
gi-anules  close  together  on  each  side  of  the  base  of  tail ;  no  preanal  pores. 

Color  (in  alcohol)  above  dark  brownish  gray,  with  indistinct  darker 
marbling  on  head  and  sides;  traces  of  dark  cross  bands  on  lower  back; 
below  whitish;  labials  white;  a  pale  stripe  from  nostril  through  upper 
part  of  eye  to  above  ear-opening  bordered  below  by  a  dark  line;  digits 
cross-barred  with  dusky. 

Dimensions. — Total  length,  75  mm. ;  tip  of  snout  to  ear-opening,  9  mm. ; 
width  of  head  at  ear-opening,  7  mm.;  fore  limb,  11  mm.;  hind  limb,  17 
mm.;  tail,  35  mm. 

Remarks.^Th^  discovery  of  a  new  gecko  of  the  phyllodactyl  group 
in  the  principal  island  of  the  Seychelles  is  not  so  very  surprising,  be- 
cause in  the  first  place  the  reptile  fauna  of  these  islands  is  probably 
not  yet  thoroughly  explored,  while  in  the  second  place  other  species  of 
the  same  group,  as  for  instance  Phyllodactylus  oviceps,  Ph.  sancti- 
johanniSy  Ph,  stumpfflj  Ph.  porphyre^is,  Ph.  pictus,  and  the  two  species 
of  JEbenavia,  inhabit  either  Madagascar  or  some  of  the  surrounding 
islands.  The  surprise  is,  however,  that  the  new  species  belongs  to  the 
genus  Diplodactyhis^  as  now  understood  by  Boulenger,  all  the  hitherto 
known  species  of  which  are  confined  to  Australia.  That  the  present 
species  really  is  a  Diplodactyhis  can  not  be  doubted,  for  the  digits  are 
*'  not  dilated  at  the  base,  clawed,  the  distal  expansion  covered  above 
with  small  tubercular  scales  similar  to  those  on  the  basal  part,"  the 
sub-digital  transverse  lamellae  are  undivided,  and  there  is  no  penul- 
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tiiiiate  expansion.  However,  in  view  of  the  fact  that  the  genus  Phyl- 
hdactyhts^  whic^h  unquestionably  is  closely  allied,  has  a  similar  and 
even  wider  distribution,  the  present  extension  of  the  range  of 
Piphdactylus  can  not  be  considered  i)articularly  abnormal,  while  the 
discovery  of  a  spex'ies  of  the  nejirly  related  Australian  genus  Oednra 
in  southwestern  Africa  a  few  years  ago  (Oednra  africana  Boulenger, 
Ann.  Mag.  N.  II.  (6)  ii,  Aug.  1888,  p.  138)  is  even  more  startling. 

PheUuma  abbotti,  sp.  nov. 

DiAciNOSis. — Nostrils  pierced  above  the  first  upper  labial  only;  ven- 
tral scales  smooth ;  snout  not  twi(!e  as  long  as  the  distance  between  orbit 
and  ear-opening;  chin  shields  much  larger  than  adjoining  gular  scales; 
tail  not  much  depressed,  narrower  than  the  l)ody;  33  femoro-preanal 
pores  altogether;  segments  of  tail  not  very  distinct,  comi>OHed  of  six 
transverse  rows  of  scales  on  the  side  as  well  as  on  the  upper  surface. 

Habitat. — Aldabra  Island. 

Type.—V.  S.  National  :vruseum  No.  20467;  Dr.  W.  L.  Abbott  coll. 

DeHeription, — Snout  once  and  two-thirds  as  long  as  the  distance 
between  the  eye  and  the  ear-opening,  twice  the  diameter  of  the  orbit; 
upper  part  of  rostral  with  a  median  cleft;  nostril  pierced  above  and 
boi-dered  beneath  by  the  first  supralabial;  supralabials  seven  to  eight; 
infralabials  seven ;  chin  shields  tour  on  each  side,  gradually  decre-asiug 
in  size,  inner  pair  about  four  times  as  large  as  outer;  one  to  three 
scales  between  the  naso-rostrals;  ear-opening  small,  its  vertical  diam- 
et**r  not  half  that  of  the  orbit;  dorsal  scales  small,  keeled  from  tlie 
head;  ventral  scales  smooth;  femoral  pores  thirty- three  altogether; 
tail  not  very  much  depressed,  narrower  than  the  body ;  segments  of  tail 
rather  indistinct,  composed  each  of  six  transverse  rows  of  rather  large, 
flat  scales  both  on  sides  and  upper  surface;  lower  surface  of  tail  (when 
intaet)  with  a  median  series  of  transversely  dilated  scales,  two  nar- 
rower ones  alternating  with  a  wider  one.  Color  (in  alcohol)  dark  olive 
slate  above,  on  the  sides  gradually  passing  into  the  whitish  of  the  under 
surfa<*e;  a  black  line  from  nostrils  through  eye  to  neck;  supralabials 
and  a  broad  band  backward  to  over  the  ear-opening  whitish;  sides  and 
upper  surface  of  limbs  coarsely  marbled  with  blackish. 

Meatturcjiienta  {in  miliimeien). 


U.  S.  National  Museum  nnmWr 20467 


Sex S 


20468        2M69 


d  9 


mm.*  mm.  mm. 

Total  length t  127.0  115  M 

Tip  of  smmt  to  ear ;  15.0  13  IS 

Wlathof  headateare 116  '  11  9 

Fore  liinh  to  tip  of  longest  fluf^er »j  20.0  18  14 

Hind  limb  to  tip  of  longest  toe 23.0  ,  21  \^ 

Tail  (intact) 70.0  64    
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Ecmarks, — The  present  species,  in  its  general  features,  resembles 
I^h,  ma^iagascariensey  having  the  same  arrangement  of  the  scales  siir- 
rounxling  the  nostrils,  but  it  has  a  considerably  shorter  and  somewhat 
broader  snout,  and  the  su])ralabials  are  higher.  It  is  ])robably  also  a 
much  smaller  animal,  as  the  speciimens  before  me  have  every  appear- 
ance of  being  full  grown.  The  coloration  is  also  very  different  when 
c*om[mred  with  individuals  of  the  same  size  from  the  Seychelles,  the 
lateral  stripes  of  the  head  being  quite  characteristic. 

In  some  respects,  especially  the  length  of  the  head,  Ph.  abbotti 
approached  Ph,  laticauda^  but  the  shape  of  the  tail  of  the  latter  seems 
to  be  (juite  different,  while  in  the  former  it  is  exactly  like  that  of 
Ph,  madfiffaHcariense.  From  both  of  these  species,  as  well  as  from 
Ph.  cepedianum,  from  Mauritius,  our  new  species  differs  in  the  much 
greater  size  of  the  scales  which  cover  the  upper  and  lateral  surfaces  of 
the  tail,  these  scales  being  regularly  hexagonal  and  flat.  Boettger's 
description  of  these  scales  in  Ph.  dubium^  from  Nossi  Be,  as  quoted  by 
Boulenger,  C'at.  Liz.  Br.  Mus.,  I,  p.  215,  is  not  explicit  enough,  but  it 
would  seem  as  if  they  may  be  siniilar  to  those  in  Ph.  abbotti.  From 
Boettger's  species  the  latter  seems  easily  distinguishable  by  its  large 
chin  shields  which  are  tully  as  well  developed  as  in  Ph.  madagascar- 
iense,  while  in  Ph.  dubium  they  appear  to  be  more  like  those  of  Ph. 
cepedianum. 

Agama  colonorum  Daud. 

Six  specimens  (U.  S.  National  Museum,  Nos.  2(H)81-20086)  collected 
by  Mr.  Chanler  at  the  Tana  River  are  so  much  alike  typical  western 
specimens  that  I  am  unable  to  separate  them.  The  eastern  ones  have 
lK)ssibly  the  nuchal  crest  on  the  average  consisting  of  fewer  (10-12) 
and  slightly  larger  spines  than  in  specimens  from  the  West  Coast  (12-15). 

It  will  be  noticed  that  Peters  records  A.  congica,  which  Boulenger 
unites  with  A.  colotwrum,  as  having  been  collected  by  Hildebrandt  at 
Ukamba  (Monatsber.  Ak.  Wiss.  Berlin,  1878,  p.  202). 

Varauus  sanrus  (Lauk.). 

By  recording  the  two  young  specimens  collected  by  Mr.  Chanler  on 
the  Tana  River  (Nos.  20072-20073)  as  above  I  wish  to  express  the  fact 
that  they  have  the  scales  on  the  nape  larger  than  the  dorsal  scales,  as 
Peters  asserts  that  the  reverse  obtains  in  true  V.  )iiloticu8  from  Northern 
Africa. 

Latasda  spmalis  (Peters). 

A  single  specimen  of  this  species,  hitherto  found  only  in  Abyssinia, 
was  collected  by  Mr.  Chanler  on  the  Tana  River  (U.  S,  National  Mu- 
seum, No.  20076),  .  This  discovery  is  the  more  interesting  since  Boett- 
ger  has  recently  described  a  nearly  related  new  LataMia  from  Lafarug, 
Som»Ul»ud,  but  this  species,  />,  hteroleim,  is  (li^tiuj^iiislied  by  Imviug 
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the  flupraocuhirft  entirely  surrounded  by  granules  (Zool.  Anz.,  xvi, 
April  10,  181Ki,  p.  115). 

From  Boulenger's  deftcription  (Cat.  Liz.  Br.  Mus.,  iii,  p.  57)  our  spec- 
imen differs  only  in  having  all  the  gular  granules  of  the  same  size,  the 
four  x)osterior  rows,  including  the  edge  of  the  collar,  suddenly  appear- 
ing as  fiat,  Kubequal  scales,  while  Boulenger  says:  >^  Gular  scales  mod- 
erate, gradually  incrensing  in  size  toward  the  collar. " 

From  Peters'  original  description  and  figure  (Monatsber.  Akad.  liet 
lin,  1874,  p.  309,  pi.  —  fig.  2)  our  specimen  differs  chiefly  in  having  a 
narrow  but  elongate  interparietal;  in  having  the  frenal  divided  off  an 
teriorly;  in  having  the  subocular  between  fifth  and  sixth  supralabials: 
and  in  having  only  one  series  of  very  wide  brachial  plates  coTeriug  the 
outer  aspect  of  the  humerus. 

Incur  specimen  the  average  number  of  scales  across  the  body  is  38: 
ventral  shields  in  27  transverse  rows;  two  enlarged  median  preanals 
surrounded  anteriorly  and  laterally  by  a  row  of  smaller  scales;  femoral 
pores  11  on  ea<*h  side. 

In  coloration  our  specimen  agrees  very  well  with  Peters  description 
of  the  type. 

Eremias  seztSBniata,  8p.  uoy. 

Diagnosis. — Ventral  plates  in  six  straight  subequal  longitudinal 
series;  lower  nasal  undivided,  resting  on  first  labial  only,  supraoimlars 
entirely  surrounded  by  granules;  upper  head-shields  strongly  striated; 
subocular  excluded  from  lip  by  one  or  two  supralabials;  back  with  six 
pale  longitudinal  bands,  including  five  darker  clay  colored  bands 
which  contain  each  a  series  of  numerous  black  spots. 

Habitat. — Tana  Eiver,  East  Africa. 

Type.—lJ.  S.  National  Museum,  No.  20080;  W.  A.  Chanler  coU. 

Remarks, — Differs  from  E.  spekii  chiefly  in  the  exclusion  of  the  sub 
ocular  from  the  lip  and  in  the  coloration. 

Two  specimens  were  collected  by  Mr.  Chanler  (Nos.  20079-20080), 
both  having  the  subocular  excluded  from  the  lip  by  well-developed 
supralabials,  two  on  both  sides  of  No.  20080,  while  two  on  one  side  and 
one  long  one  on  the  other  side  in  No.  20079. 

On  the  other  hand  it  ai)pears  that  the  types  of  E.  spekii  (two  speci- 
mens in  British  Museum)  as  well  as  the  types  of  E.  rugiceps  Peters 
(how  many?  Boulenger,  ('at.  Liz.  Br.  Mus.,  in,  p.  84,  footnote,  says 
''Types  (Mus.  Berol.  9287)  examined")  all  have  the  subocular  bordering 
the  lip. 

This  character  might  be  supposed  to  be  subject  to  individual  varia 
tion,  and  I  have  no.  material  at  hand  that  will  throw  any  light  upon 
this  subject,  but  I  find  that  Boulenger  (/om.  cit,)  when  describing: 
species  of  which  British  Museum  contains  very  large  series  (forinstance, 
E.  gitttuUtta,  pj[).  88-80,  28  specimens;  fiJ.  arffuta,  j).  102,  28  specimens) 
does  not  mention  any  variation  in  tliis  character,  although  he  always 
notes  the  irregularities  in  the  numbers  of  the  adjoining  supralabials. 
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The  coloration,  moreover,  seems  to  offer  another  tangible  difference. 
Boulenger  describes  IJ.  spekii  as  being  "  brownish  above,  with  three  lon- 
gitudinal paler  lines,  and  a  more  indistinct  one  along  each  flank;  small 
black  cross  bars  between  the  light  streaks"  (Cat.  Liz.  Br.  Mus.,  ill, 
p.  84),  and  Peters  also  describes  the  synonymous  E.  rugicepa  as  having 
fL\ei  longitudinal  jJWe  lines,  of  which  the  middle  one  bifurcates  anteri- 
orly, (Monatsber.  Akad.  Berlin,  1878,  p.  203).  Onr  specimens,  on  the 
contrary,  have  6  distinct  pale  lines,  the  median  line,  like  the  other  dark 
interspaces  being  marked  with  a  series  of  black  spots.  The  number  of 
these  spots  averages  in  each  row  eighteen  to  twenty. 

Eremias  brenneri  Peters. 

The  specimen  (No.  20078)  collected  by  Mr.  Chanler  on  the  Tana  River 
agrees  in  all  essential  points  with  the  characters  given  by  Boulenger 
in  the  description  of  E.  brenneri^  as  distinguished  from  E.  mucronata 
(Blanford)  (Ann.  Mus.  Genova  (2),  xii,  1892,  p.  8).  It  has  the  upper 
head-shields  strongly  striated,  and  the  upper  caudal  scales  strongly 
keeled. 

Th-)  specimen  seems,  in  fact,  to  be  perfectly  typical,  except  that  it  has 
the  anterior  three  chin-shields  in  contact,  a  difference  evidently  within 
the  individual  variation.  The  subocular  is  excluded  from  the  lip,  being 
wedged  in  between  the  sixth  and  seventh  supralabials  on  the  right  side, 
but  between  the  seventh  and  eighth  on  the  left  side.  There  are,  more- 
over, five  elongate  infralabials  on  each  side,  followed  by  two  or  three 
rows  of  small  hexagonal  scales.  The  top  of  the  head  is  also  normal, 
but  the  interparietal  is  quite  minute.  With  these  exceptions,  in  addi- 
tion to  the  strong  striation  of  the  upper  head- shields,  the  figures  of  the 
head  of  E,  erythrosticta  given  by  Boulenger  (Ann.  Mus.  Genova  (2),  xii, 
1892,  pi.  i.,  figs.  2a  and  2b)  would  answer  for  our  specimen ;  that  one 
representing  the  side  of  the  head  is  particularly  an  exact  reproduction 
of  No.  20078. 

Eremias  hoehneli,  sp.  uov. 

Diagnosis. — Ventral  plates  in  eight  straight  longitudinal  series; 
occipital  shield  present;  lower  nasal  divided,  resting  on  first  and  second 
supralabial;  supraoculars  entirely  surrounded  by  granules;  scales  on 
upper  surface  of  tibia  much  larger  than  dorsals;  upper  head  shields 
strongly  striated;  subocular  reaching  the  lip;  posterior  chin  shields 
reaching  the  lip;  first  pair  of  infralabials  in  contact  behind  the  mental. 

Habitat. — ^Tana  Eiver,  East  Africa. 

Type.—U.  S.  National  Museum,  No.  20077;  W.  A.  Chanler  coll. 

Beniarks. — ^This  species  is  very  closely  allied  to  E.  brenneri^  with 
which  it  shares  the  strong  striation  of  the  upper  head  shields,  the  strong 
carination  of  the  upper  scales  of  the  tail,  the  granules  surrounding 
the  supraoculars,  and  the  divided  siibnasal.  It  differs,  however,  in 
having  eight  longitudinal  series  of  ventmls,  instesKl  of  six,  in  the  sub- 
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ocular  reaching  the  lips,  and  in  the  very  remarkable  scutellatiou  of 
the  lower  jaw.  E,  hrenneri  has  five  to  six  elongate,  narrow  infrnla- 
bials,  none  of  which  are  in  contact  with  those  on  the  other  side,  the 
last  one  followed  by  two  or  three  rows  of  small  hexagonal  scaler;  it 
has,  moreover,  four  pairs  of  chin  shields,  two  or  three  anterior  pairs  in 
contact.  In  our  present  species,  on  the  other  hand^  thei*e  are  only  twci 
or  three  anterior  infralabials,  the  first  pair  in  contact  on  the  median 
line  behind  the  mental.  Thus  there  are  but  three  pairs  of  chin  shields, 
only  the  anterior  pair  being  in  contact,  while  the  last  pair  form  the  edge 
of  the  lip.  At  the  posterior  end  of  the  last  chin  shield  there  is  a  long 
and  narrow  iufralabial,  while  in  the  corresponding  place  in  E.  brennm 
there  are  two  rows  of  small  scales. 

In  addition  to  these  differences  the  tyi)e  specimen,  the  only  one 
collected,  shows  several  divergencies  from  the  only  specimen  of  E. 
hrenneri  which  we  have  for  comparison,  viz,  the  frontoparietal  is  longer 
in  proportion  to  its  width  and  is  deeply  grooved  mesially;  the  two 
parietals  form  a  straight  line  behind,  while  in  E.  hrenneri  they  form  a 
concave  angle;  golar  scales  as  well  as  those  forming  the  edge  of  the 
collar  apparently  smaller  in  the  former  than  in  the  latter;  there  is  no 
elon  gate  shield  along  the  outer  edge  of  the  parietals.  There  are  probably 
still  other  differences  between  the  two  specimens,  which,  however,  are 
somewhat  damaged. 

In  the  arrangement  of  the  mandibular  shields  the  si)ecinien  uimn 
which  I  have  ventured  to  base  a  new  species  certainly  seems  somewhat 
abnormal,  and  it  is  possible  that  the  characters  adduced  from  it  may 
prove  not  to  be  diagnostic*.  Nevertheless,  the  two  additional  ventral 
rows  and  the  admission  of  the  suliocular  to  the  lip  appear  of  sufficient 
importance  to  justify  the  separation. 

I  have  named  the  species  in  honor  of  Mr.  Chanler's  traveling  com- 
panion, Lieut,  von  Hoehnel,  of  the  Imperial  Austrian  Navy,  who  has 
also  done  part  of  the  collecting. 

Mabuya  seoheUensis  (Dim.  6i.  Hibk.)- 

With  19  specimens  from  the  Seychelles  before  me,  10  of  which  were 
collected  by  Dr.  Abbott,  1  am  unable  to  recognize  M,  wrightii  (Cat.  Liz. 
Br.  Mus.,  Ill,  1887,  ]).  1(52,  i)l.  viii)  as  a  valid  species. 

From  the  ai)pended  tiible  it  is  evident  that  the  number  of  scaler 
round  the  body  varies  from  34  to  42,  entirely  irrespective  of  thesha]>e 
of  the  frontonasal  or  its  relation  to  the  rostral.  As  to  the  comparative 
width  and  length  of  the  frontonasal,  I  have  only  to  remark  that  the 
difference  either  way  is  usually  so  tritiing,  and  the  cases  of  equality  be 
tween  the  two  dimensions  so  frequent,  that  one  is  often  doubtfol  as  Ui 
the  location  of  the  specimens.  In  two  cases  only,  viz,  two  very  large 
specimens,  is  the  frontonasal  completely  ex<*luded  from  the  rostral  by 
the  supranasals  being  in  contact  with  Ciu^h  other;  in  most  of  the  S]>eci- , 
niens  the  anterior  angle  of  the  frontonasal  just  toucUes  the  rostral,  and 
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only  in  a  few,  mostly  small  specimens,  does  the  frontonasal  broadly  join 
the  rostral. 

List  of  ojK'cimenn  exatnined. 


F.  S.  National 

Whence  obtained. 

Scales 
round 
body.' 

36 
38 
36 
34 
36 
42 
42 
40 
38 
'.iS 
40 
38 
36 
36 
42 
40 
40 
38 
38 

ProntonaHal 

Frontonasal 
and  roHtral 

Museum  number. 

longer 
than 
broad. 

broader 
than 
long. 

in 

con- 
tact. 

X 
X 
X 
•      X 
X 

not  in 
con- 
tact. 

16718 

Abbott 

X   |> 
X- 

1  1 

16719 

....do 

16720 

....do 

16721 

....do 

X 

X 

X 
X 

V 

16722 

....do 

16726 

....do 

y        1 

16730 

....do 

X        1 

16731 

do 

X 

20456 

....do 

—  X        — 

—  X 

—  X 
X 

—  1         X 

—  1      X 

—  1         X 

—  X        — 

X 
X 
X 
X 
X 
X 

X 

X 
X 

20457 

....do 

8281* 

Piko 

8282 

...do  .... 

Pftr'H  Mti^ohpi    T       -    -  -        - .   - 

20408 

....do 

19222 

British  Museum 

X 

19223 

.    do              . 

19224 

do 

X 

19225 

....do 

19226 

....do 

*  Frigate  Island. 
Mabuya  cbanleri,  sp.  no  v. 

Diagnosis. — Lower  eyelid  with  a  large,  undivided,  transparent  disk; 
scales  on  the  soles  spinose;  the  adpressed  hind  limb  reaches  beyond 
the  elbow  of  the  adpressed  fore  limb,  but  not  to  the  axilla;  fronto- 
parietals two;  thirty- two  scale  rows  round  the  body;  dorsals  feebly 
tricarinate;  subocular  not  narrowed  below;  distance  from  snout  to 
ear-opening  greater  than  from  ear-opening  to  axilla  and  more  than 
one-half  the  distance  from  axilla  to  groin ;  color  above  blackish  with 
large  white  rounded  spots. 

Habitat.— Tana  River,  East  Africa. 

Type. — United  States  National  Museum,  No.  20104;  W.  A.  Chanler 
coll. 

Description. — Lower  eyelid  with  a  medium-sized  transparent  disk ; 
nostril  behind  the  vertical  of  the  suture  between  the  rostral  arid  the 
first  labial;  a  small  triangular  postnasal;  anterior  loral  large,  pen- 
tagonal, in  contact  with  first  and  third  labials;  rostral  rather  promi- 
nent; supranasals  not  in  contact  behind  the  rostral;  frontonasal  as 
wide  as  long,  in  contact  with  the  frontal;  latter  equals  in  length  the 
frontoparietals  and  interparietal  together,  in  contact  with  first,  second, 
and  third  supraoculars;  four  supraoculars,  first  comparatively  large, 
second  largest,  but  not  much  larger  than  fourth;  five  supraciliaries, 
second  as  large  as  fifth;  frontoparietals  distinct,  as  large  as  the  inter- 
parietal; parietals  not  meeting  behind ;  a  pair  of  narrow  nuchals;  five 
supralabials  antenor  to  the  subocular,  which  is  not  narrowed  in- 
feriorly;  eight  infralabials;  ear-opening  oval,  fully  as  large  as  the 
transparent  palpebral  disk,  with  three  small  obtuse  lobules  anteriorly  j 
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dorsal  and  lateral  scales  very  feebly  tricarinate;  first  pair  of  imchals 
entirely  smooth;  thirty-two  scale  rows  round  the  middle  of  the  body; 
the  hind  limb  reaches  beyond  the  elbow  of  the  adpressed  fore  limb 
half  way  to  the  axilla;  scales  on  the  soles  shan)ly  keeled,  spinose; 
subdigital  lamelhe  sharply  nnicarinate,  spinose;  tail  very  slender. 

Color  of  upper  side  of  back,  tail,  and  limbs  brownish  black,  with  large 
rounded  whitish  spots,  each  spot  usually  covering  the  adjoining  por- 
tions of  three  scales,  the  point  of  contact  between  the  three  scales  in 
the  center;  the  spots  are  arranged  in  pretty  regular  transverse  and 
hmgitudinal  series,  about  twelve  of  the  former  between  head  and  tail, 
and  about  ten  of  the  lattiir,  the  lower  row  on  each  side  confluent  with 
the  whitish  color  of  the  under  surface;  head  lighter  brownish,  most  of 
the  sutures  emphasized  by  darker,  with  about  five  more  or  less  inter- 
rupted transverse  bands  of  whitish;  supralabials  as  w^ell  as  sublabials 
whitish,  with  broad  vertical  dark  brown  bars  in  continuation  of  the 
brown  of  the  toj)  of  the  head ;  low' er  surface  whitish,  with  a  few  dusky 
spots  on  the  chin. 

Measurements. 

[In  luillimcterB.  I 

Snout  to  end  of  interparietal ^ 11.5 

Snout  to  ear-opening 13 

Snout  to  fore  limb 21 

Snout  to  anal  opening 50 

Axilla  to  groin 23 

Fore  limb 17 

Hind  limb 21 

Tail  (tip  broken  ofl*) 48 

Remar]{8. — Only  one  specimen  of  this  well-marked  species  was  sent 
home  by  Mr.  Chanler,  for  whom  it  is  named. 

LygoBoma  kilimensis  Stk.jn. 
Proc.  U.  S.  Nat.  Mus.,  xiv  (No.  862),  1892,  p.  405. 

The  description  of  this  novelty  was  based  on  the  specimen  collected 
by  Dr.  Abbott  at  the  foot  of  Kilima-Njaro  (No.  16749). 

Riopa  sundevallii  (Smith). 

One  specimen  from  the  Tana  Kiver  by  Mr.  Chanler  (No.  20109). 

Ablepharus  boutonii  pcBcUopleunis  (Wikgm.). 

The  various  subspecies,  or  forms,  by  which  A.  boutonii  is  represented 
in  various  localities  seems  as  yet  but  imperfectly  worked  out,  and  the 
problems  concerning  its  geographical  distribution  are  therefore  but 
imperfectly  understood.  The  material  at  my  command  is,  howeve", 
too  scanty  to  allow  me  to  take  the  question  up  in  full,  but,  small  as  it  is. 
it  seems  interesting  enough  to  warrant  the  publication  of  a  few  obser 
vations. 
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The  specimeus  before  me  from  the  same  locality  show  a  remarkable 
uniformity  of  color  pattern,  especially  if  we  consider  the  great  varia- 
bility of  the  species.  On  the  other  hand,  the  structural  characters — 
for  instance,  the  relations  between  frontal  and  prefrontals,  number  of 
scale  rows  around  thebody^  relative  length  of  limbs,  etc. — are  subject  to 
great  differences  in  series  of  specimens  from  the  identical  locality. 

This  will  account  for  my  adopting  the  above  name  for  three  speci- 
mens from  Aldabra  Island  (Nos.  20473-20475,  collected  by  Dr.  Abbott), 
notwithstanding  the  fact  that  they  have  only  24  scale  rows  round  the 
body.  In  coloration,  however,  they  agree  perfectly  with  specimens 
from  the  Hawaiian  Islands  (Nos.  5706  and  12260,  U.  S.  Exploring  Expe- 
dition) as  well  as  with  Wiegmann's  colored  figure  of,  A  pcecilopleurus. 
from  Peru  (Nov.  Acta  Ac.  Leop.-Carol.,  xvii,  1835,  pi.  viii,  fig.  1). 
They  possess  the  dark  lateral  band  spotted  with  whitish ;  a  rather  well- 
defined  light  band  above  this,  and  an  olive  back  with  black  dots  which 
are  most  numerous  in  a  liue  bordering  the  light  band. 

On  Gloriosa  Island  we  find  another  form  which  looks  entirely  dif- 
ferent, the  status  of  which  will  be  set  forth  under  the  next  heading,  as 
I  am  obliged  to  give  it  a  new  name  in  order  to  discuss  it  intelligently. 

Ablephanis  gloriosus,  subHp.  no  v. 

Diagnosis. — Similar  to  A.  houtonii,  but  with  two  white  and  three 
blackish  very  distinct  and  straight-edged  lateral  bands;  four  suprala- 
bials  anterior  to  the  subocular;  20  to  22  scale  rows  round  the  body. 

Habitat. — Gloriosa  Island. 

Type.—U.  8.  National  Museum,  No.  20463  j  Dr.  W.  L.  Abbott  coll. 

Color  description. — Top  of  head  and  inner  half  of  the  two  median 
dorsal  scale  rows  olive  brown ;  a  well-defined  brownish  black  band  on 
either  side  occupies  the  outer  half  of  these  scales  and  the  inner  half 
of  the  next  scale  row,  commencing  at  the  outer  edge  of  the  supraocu- 
lars, the  two  black  bands  joining  a  little  back  of  the  anus  and  con- 
tinuing as  a  median  dark  band  down  the  upper  surface  of  the  tail; 
below  this  band  on  either  side  an  equally  well  defined  white  band 
occupies  the  next  two  half  scales  commencing  somewhat  indistinctly 
above  the  nostrils,  proceeding  backwards  over  the  superciliaries  and 
scales  of  upper  eyelids,  whence  the  band  is  well  defined,  and  continu- 
ing down  the  tail;  below  this  white  band,  on  either  side,  another 
brownish  black  band  occupying  on  the  sides  of  the  body  one  whole  and 
two  half  scales,  on  the  neck  two  whole  and  two  half  scales,  originating 
at  the  nostrils,  proceeding  backwards  through  the  eye  and  across  the 
temi)oral  region,  and  finally  continuing  down  the  sides  of  the  tail;  the 
two  next  half  scales  are  marked  with  a  well-defined  white  band  which 
involves  the  supralabials,  passes  through  the  ear-opening  and  above 
the  fore  limb,  but  stops  upon  meeting  the  hind  limb;  finally,  below 
this  there  is  a  dusky  band,  well  defined  but  not  of  so  deep  a  color  as 
the  others,  occupying  a  half  and  a  whole  scale  row,  starting  below  the 
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ear-opening,  passing  through  the  axilla,  and  stopping  in  the  groin; 
limbs  above  blackish  brown  with  white  dots;  entire  under  surface 
white;  palms  and  soles  blackish. 

Remarks. — I  have  given  so  detailed  a  color  description  for  the  reason 
that  specimens  from  such  a  small  island  may  not  always  be  accessible 
to  my  brother  herpetologists.  The  description  is  the  more  to  be  relied 
ux)on  as  there  are  four  specimens  in  the  collection,  all  x>6rfectly  alike 
and  all  characterized  by  the  same  distinctness  and  straightness  of  the 
outlines  of  the  lateral  bands. 

These  specimens  are  of  the  same  size  as  those  from  Aldabra,  along- 
side of  which  they  present  a  totally  different  aspect.  One  of  the 
Gloriosa  specimens  bas  only  20  scale  rows  (No.  20464),  the  others  have 
22,  while  in  the  three  Aldabra  specimens  there  are  24  scale  rows. 
There  is,  however,  another  structural  difference  which  seems  to  me  to 
be  of  more  importance,  as  I  find  the  nuchal  shields  of  all  the  four 
Gloriosa  specimens  to  be  wider  and  with  more  arched  outlines,  agaiast 
the  straighter  outlines  of  the  same  shields  in  those  from  Aldabra. 

Dr.  Boettger  (Zool.  Anz.,  1881,  p.  359)  has  described  a  specimen 
fiom  Nossi  B6  as  variety  A.  cognatus.  This  specimen  also  has  22 
scales  round  the  body,  but  only  three  supralabials  in  front  of  the  sub- 
ocular;  moreover,  and  I  think  this  the  chief  difference  from  my  A. 
gloriostiJiy  it  is  colored  like  A.  peronii^  that  is,  without  the  lower  two 
bands  so  characteristic  of  the  former. 

Judging  from  Dr.  Peters's  remarks  (Reise  Mossamb.,  Amph.,  p.  77), 
the  Ahlepharus  occurring  in  the  Comoro  Islands  is  identical  with  our 
Aldabra  specimens. 

Looking  at  the  map,  it  can  not  be  denied  that  the  Ablephari  inhabit- 
ing the  four  islands,  or  island  groups,  here  mentioned  have  a  rather 
peculiar  distribution,  and  it  will  at  once  be  clear  how  necessary  it  is 
to  treat  these  closely  allied  forms  carefully  and  in  detail. 

Chamaeleo  roperi  Boul. 

Four  specimens  (Nos.  16741-16742;  16745-16746)  were  collected  by 
Dr.  Abbott  at  the  foot  of  Kilima-Njaro,  and  two  by  Mr.  Chanler  on  the 
Tana  Eiver  (Nos.  20103,  20108). 

Chamaeleo  dilepis  Leach. 

Mr.  Chanler  sends  home  two  specimens  from  the  Tana  Eiver  (Nos. 
20074-20075). 

Cbameeleo  tigiis  Kuhl. 

Numerous  specimens  from  the  Seychelles  by  Dr.  Abbott.  Nos, 
16715-16716 ;  20458.  The  exact  locality  of  Nos.  20434-20439  is  specified 
as  He  Mah^. 

Cliameeleo  taitenais  Steixd. 

Three  specimens  collected  by  Dr.  Abbott  at  the  foot  of  Kilima-Njaro 
were  described  by  me,  in  1891,  as  Ch,  abbotti,    Dr,  St-eiudachner's 
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name,  however,  seems  to  have  the  priority  by  a  few  months.  I  would 
state,  however,  that  the  number  of  the  Wiener  Sitzungsberichte  con- 
taining the  descrii>tion  (Math.  Nat.  CI.,  Vol.  C,  v-vii  heft,  May — July, 
1891)  did  not  reach  the  library  of  the  Smithsonian  luvstitution  until 
June  30, 1892,  while  the  "  Anzeiger''  was  never  received  at  all. 

SERPENS  TES. 
Typhlops  Bchlegelii  Biaxc. 

Two  specimens,  a  large  one  (U.  S.  National  Museum,  No.  20123)  and 
one  half-grown  (No.  20124)  were  collected  by  Mr.  Denhardt  on  the  Island 
of  Manda,  both  alike  in  all  essential  points.  Color  above,  dark  olive; 
below,  yellow ;  the  outline  between  the  two  colors  irregular,  and  the  four 
lowest  olive  scale  rows  on  each  side  with  a  yellow  si)ot  in  the  middle 
forming  four  narrow  yellow  longitudinal  lines. 

No.  20123  is  430mm  long;  diameter,  15mm;  scale  rows,  about  36. 

No.  20124,  200mm  long;  diameter,  7mm;  scale  rows,  about  30. 

Typhlops  mandensis.  sp.  nov. 

Diagnosis. — Nasal  large,  semidivided,  nasal  cleft  proceeding  from 
the  first  labial;  four  supralabials;  preocular  present,  narrower  than 
the  nasal  or  the  ocular;  no  subocular;  eye  not  distinguishable;  rostral 
large;  snout  not  hooked,  with  obtusely  angular  horizontal  edge;  nos- 
trils inferior,  just  below  the  edge;  prefrontal,  frontal,  and  interparietal 
of  equal  size,  much  larger  than  the  scales  on  the  body;  supraoculars 
and  one  pair  of  parietals  still  larger;  diameter  of  body  23  times  in  the 
total  length;  tail  exceedingly  short,  much  wider  than  long;  34  scale 
rows  round  the  middle  of  the  body,  the  median  dorsal  row  not  en- 
larged.   Color  above,  uniform  pale  greenish  gray;  below,  pale  buflF. 

Total  length  135  mm. 

Habitat. — Wange,  Island  of  Manda,  north  of  Lamu,  East  Africa. 

Type. — U.  8.  National  Museum,  No.  20125;  Gustav  Denhardt  coll. 

Remarks, — This  new  species  is  apparently  nearly  related  to  T.  hal- 
lotcelli  Jan,  which,  however,  has  only  3  supralabials  and  28  scales 
round  the  body.  The  scutellation  of  the  head  is  very  mucli  as  figured 
by  Sordelli  (Jan,  Icon.  Ophid.,  livr.  4, 1864,  pi.  v,  fig.  6)  except  that  in 
T.  haUoweUi  tlie  prefrontal,  frontal  and  interparietal  decrease  in  size 
backwards,  the  latter  being  scarcely  larger  than  the  scales  of  the  body, 
while  in  the  present  species  these  three  shields  are  of  equal  size  and 
much  larger  than  the  scales  of  the  body.  The  supraoculars  and  pari- 
etals are  also  proportionally  larger  in  the  latter. 

The  only  specimen  collected  has  a  small  abnormal  scale  on  the  right 
side  at  the  junction  of  the  sutures  between  the  preocular  and  ocular 
on  the  one  hand,  and  the  second  and  third  supralabials  on  the  other. 
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Iiycognathophis  seychellenBis  (Sciii.EtiKL). 

The  Museum  possesses  IS  specimens  of  this  species  from  theSeycbel- 
Jes,  of  which  2  were  collected  by  Col.  Pike  (No.  8284)  and  IG  by  Dr. 
Abbott  (Xos.  1C723-16724;  16732;  20419-20431)  the  last  13  being  from 
the  Island  of  Mahe. 

This  large  series  demonstrates,  i>robably,  the  extremes  of  individaal 
variation.  It  may  therefore  be  useful  to  enumerate  individually  the 
exceptions  from  the  normal  scutellation  whi(*h  may  be  expressed  tliu-s: 
Anal,  |;  supralabials,  0;  loreal,  0;  postoculars,  3;  temporals,  1+2. 

All  the  specimens  have  tlie  normal  number  of  temporals  and  snpra- 
labiuls  (No.  20422  has  the  sixth  supralabial  on  the  left  side  divided 
horizontally).  Tlie  greatest  variation  is  in  the  number  of  iwstocnliu's, 
Nos.  2042G  and  1072^5  having  only  two  postoculars  on  both  sides,  while 
No.  20429  has  two  on  one  and  three  on  the  other.  More  interesting  is 
the  fact  that  one  specimen  has  an  undivided  anal  (No.  16732),  but  most 
so  is  No.  20419,  which  has  a  well-developed  loreal  on  both  sides. 

The  coloration  varies  greatly,  as  there  are  specimens  nearly  uniformly 
colored  from  a  light  yellowish  to  nearly  black,  while  others  have  dark 
or  light  si)ots. 

Simocephalns  chanleri,  sp.  nov. 

Diagnosis. — Frontal  much  shorter  than  the  parietals;  three  postocu- 
lars; two  labials  entering  the  eye;  secondary  keels  on  all  the  scales, 
but  no  oblique  striation;  dorsal  scale  row  next  to  the  vertebral  row 
not  much  larger  than  the  laterals;  eye  much  larger  than  nostril. 

Habitat. — Wauge,  Island  Manda,  north  of  Lamu,  East  Africa. 

Type. — U.  S.  National  Museum,  No.  20120;  Gustav  Denhardt  coll. 

Deacription. — Depth  of  rostral  two-thirds  the  width,  \i8ible  from 
above;  internasals  slightly  wider  than  long,  two- thirds  the  length  of 
the  prefrontals;  frontal  as  long  as  wide,  much  longer  than  the  prefront- 
als and  much  shorter  than  the  parietals;  loreal  as  long  as  deep;  one 
preocular  and  three  j)ost oculars;  temporals  1+2,  the  anterior  large, 
elongated,  and  widely  separating  the  fifth  supralabial  from  the  parie- 
tal ;  seven  supralabials,  third  and  fourth  in  contact  with  the  eye,  seventh 
very  small;  five  sublabials  in  contact  with  the  anterior  geneials  which 
are  considerably  larger  than  the  posterior  ones;  15  scale  rows,  all  the 
scales,  including  the  row  next  to  the  gastrosteges,  strongly  keeled,  the 
latter  row  even  showing  a  secondary  keel  on  each  side,  while  in  the 
adjoining  row  there  are  two  secondary  keels  on  the  lower  half  of  each 
scale;  vertebral  scale  row  with  two  very  strong  primary  keels,  begin- 
ning on  the  fourth  scale  from  the  parietals,  and  two  well-marked  second- 
ary keels  on  each  side;  scales  in  row  next  to  the  gastrosteges  largest, 
the  others  gradually  diminishing  in  size  toward  the  vertebral  row,  the 
one  next  to  the  latter  but  slightly  larger  than  the  others;  scales  in 
second  row  from  gastrosteges  not  elongated,  scarcely  longer  than  wide; 
none  of  the  scales  with  any  oblique  striation ;  color  above,  including 
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tlie  lateral  portion  of  tlie  ^astrostejies,  uuifovin  olive  jjray;  below,  yel- 
lowish.   Length  of  head  from  tip  of  snout  to  end  of  parietals,  14inm. 

The  type  and  only  sijecimen  is  somewhat  damaged,  hence  the  impos- 
sibility of  giving  the  number  of  gastrosteges  and  urosteges.  Anal 
single. 

Remarks. — Boulenger,  in  the  first  volume  of  the  new  Catalogue  of 
Snakes  in  the  British  Museum  (1893,  pp.  344-347),  recognizes  five  si)ecies 
of  SimoeepJuilus  with  wUich  it  is  necessary  to  compare  the  new  species. 
Of  these,  two  are  at  once  easily  excluded,  8,  capensis  by  its  very  short 
parietals,  and  S.  stenophthalmus  by  its  extremely  small  eyes.  From  the 
other  three  species  the  one  here  described  is  at  once  distinguished  by 
its  three  postoculars. 

This,  however,  is  not  the  only  character  in  which  it  differs,  as  will  be 
shown  by  the  following  comparison : 

The  outline  of  the  head  of  8.  chanleri^  both  in  profile  and  seen  from 
above,  is  most  like  that  of  8.  guirali  (See  Moquard,  Bull.  Soc.  Philoni., 
(7)  XI  [on  plate  erroneously  x]  1887,  pi.  ii,  fig.  3),  conseipiently  not  so 
flattened  and  elongated  as  that  of  8.  poensis  (see  Moquard,  tom.  cit.,  pi. 
i,  fig.  2)  or  8.  nyasscB  (Cat.  Snakes  Br.  Mus.  i,  1893,  i)l.  xxiii,  fig.  2). 
The  size,  form,  and  sculpture  of  the  dorsal  scales  of  8.  guirali  are 
entirely  different,  the  comparative  smoothness  of  the  extreme  lateral 
row,  the  elongation  of  the  next  one  as  well  as  the  proportionally  greater 
size  of  the  former  and  of  the  one  next  to  the  vertebral  row  being  quite 
characteristic,  not  to  mention  the  oblique  sfcriation  of  the  scales,  which 
is  not  seen  at  all  in  8.  chanleri.  In  the  latter  the  prefrontals  are  also 
comparatively  smaller  and  the  frontal  larger. 

The  island  whence  came  the  present  species  is  situated  not  far  from 
the  mouth  of  the  Tana  Eiver,  and  is,  I  believe,  the  most  northern  local- 
ity on  the  east  coast  of  Africa  in  whi(;h  any  8imocephalus  has  been  col- 
lected. 

Boaedon  geometricuB  (Schleg). 

Jan.  Icon.  Ophid.,  livr.  36,  pi.  iii.  fig.  2  (1870). 

Boodon  seifchellensis  GOnther,  Ann.  Mag.  Nat.  Hist.  (6)  I,  May,  1888,  p.  330,  pi.  xviii, 

fig.  c. 
li.  geomeiricua  Boulenger,  Ann.  Mus.  Geneva  (2)  xli,  1892,  p.  14. 

Dr.  Abbott  has  sent  home  three  specimens  from  the  Seychelles,  viz: 
Nos.  16733,  2044(5,  and  20432,  the  latter  being  a  comparatively  young 
specimen,  collected  on  the  lie  Mahe  in  1892.  It  is  somewhat  darker, 
but  otherwise  colored  like  the  larger  specimens,  the  five  dark  lines  on 
the  back  being  clearly  visible  in  all.  There  is  a  fourth  specimen  in  the 
museum,  collected  by  Col.  Pike  on  Frigate  Ishmd,  Seychelles,  (No.  8286). 
All  four  specimens  have  23  scale  rows. 

Boaedon  lineatus  Dum.  <&  Bibr. 
Two  specimens  from  the  island  of  Lamu,  collected  by  Denhardt,  a 
large  one  (No.  20131)  and  a  young  (No.  20130);  the  former  has  27  scale 
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rows,  tlie  latter  only  25.  A  lar<?e  siiecimen  (No.  16754)  from  Kilima- 
Njaro,  collected  by  Dr.  Abl>ott,  has  29  scale  rows. 

Bouleiiger  has  recently  (Ann.  Mas.  Genova  (2),  Xll,  1892,  pp.  13-15, 
and  Cat.  Snakes  Hr.  Mas.,  i,  1893,  pp.  327-330),  reviewed  the  genus  and 
decided  that  Giintlier's  B,  biprevocularis  is  only  a  synonym  of/?.  Uneatuu^ 
and  as  he  with  liis  abundant  material  undoubtedly  is  in  a  better  posi- 
tion to  judge,  1  have  named  my  specimens  accordingly,  in  spite  of  the 
fact  that  all  three  have  two  preoculars.  I  have  for  comparison  only 
live  si)eciraens  from  Loanda,  on  the  west  coast,  collected  by  Mr.  Heh 
CMiatelain  (U.  S.  National  Museum  Nos.  10240;  10249-10251;  20933),  and 
one  from  Cunga,  collected  by  Brown  (No.  10075).  All  of  these  have  only 
one  preocular ;  moreover,  in  all,  except  No.  10075,  tlie  third  supralabial 
has  the  upper  posterior  angle  produced  backward  so  as  to  join  the  eye 
l)elow  the  preocular,  while  in  the  one  from  Kilima-Njaro  as  well  as  in 
both  the  Lamu  specimens  the  third  sui)ralabial  is  excluded  from  the 
eye  (No.  10075  has  it  joined  on  the  right  side,  excluded  on  the  left): 
finally,  in  the  western  specimens  there  are  three  longitudinal  white 
stripes  on  the  head,  the  lower  one  originating  beneath  the  eye  on  the 
fourth  and  fifth  supralabial,  while  in  the  eastern  ones  before  me  there  is 
no  trace  of  such  a  stripe. 

The  young  specimen  in  every  respect  closely  resembles  Jan's  var. 
rariegata^  from  Mozambique  (Icon.  Ophid.,  livr.  30,  pi.  ii,  fig.  4),  which 
also  has  the  same  arrangement  of  the  third  supralabial,  at  least  a 
partly  divided  preocular,  and  lacks  the  subocular  white  streak. 

I  am  strongly  of  the  opinion  that  it  may  be  possible  and  profitable  to 
recognize  the  various  subspecies  of  B.  lineatm.  In  such  a  case  the 
present  form  would  probably  stand  as  B.  Uneatus  variegatm  (Jan),  Giin- 
ther's  B.  prwocularui  being  a  strict  synonym  of  it. 

Crotaphopeltis  hotamboeia  (Laur.). 
Jan,  Icon.  Ophid.,  livr.  39,  pi.  ii,  fig.  1. 

Five  specimens,  from  Tana  Eiver,  by  Chanler,  two  adults  (Nos.  20110, 
20091),  two  young  ones  (Nos.  20093,  20094),  and  one  somewhat  older 
(No.  20092). 

The  old  ones  Jire  lighter  in  color,  being  of  a  medium  brownish  gray 
above,  with  the  top  of  head  lighter  brownish  and  a  blackish  cloud  on 
the  auricular  and  postanricular  region,  while  the  young  ones  are  dark 
brownish  slate,  approaching  blackish,  sprinkled  with  whitish,  but  with- 
out any  marked  difference  in  the  color  of  the  head. 

I  have  compared  them  with  three  specimens  (No.  20800-'8)  recently 
received  by  the  Muscnim  from  Mr.  J.  II.  Camp,  who  collected  them  at 
Leopold ville,  Congo  State,  and  find  tliem  identical. 

Philothamnus  semivariegatus  (Smith). 

Three  specimens,  two  (Nos.  20008  and  20105)  from  the  Tana  River, 
by  Chanler,  the  other  (No.  20128)  from  Island  Manda  by  Denhardt. 
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Xos.  201128  and  20105  are  spotted  to  the  same  exteut  as  Peters' 
^giiveof  his  Ph,  j^unctatus  (Reise  Mossamb.,  Zool.  Amph.,  pi.  xix  A, 
lig.  2),  while  No.  20098  has  only  a  lew  black  siK)ts  on  the  anterior  por- 
tion of  the  body. 

Hemirhagerrhis  kelleri  Boettger. 
Zool.  Anz.,  XVI,  April  24,  1893,  p.  129. 

Two  specimens  of  this  species  (Xos.  20100,  20112),  recently  described 
by  Dr.  Boettger  from  Soinaliland,  were  obtained  by  Mr.  Chanler  on  the 
Tana  River. 

Structurally  both  specimens  agree  closely  with  Dr.  Boettger's  descrip- 
tion, allowing  for  a  reasonable  individual  variation  (thusXo.  20100  has 
2-3  temporals  on  one  side  and  2-4  on  the  other,  while  Xo.  20112  has 
2-3  on  both  sides ;  in  the  former  the  preorbitals  are  somewhat  sepa- 
rated from  the  frontal,  while  in  the  latter  they  barely  meet  it).  In 
coloration  Xo.  20100  also  corresponds  well  with  the  Somaliland  speci- 
mens, but  Xo.  20112  differs  in  this  respect  considerably  inasmuch  as 
the  middle  of  the  back  is  marked  witli  a  broad  and  very  dark  bro^ii 
stripe  from  the  head  to  within  a  very  short  distance  of  the  tip  of  the 
tail.  This  baud  is  four  scales  wide,  occupying  the  median  three  rows  and  • 
one-halfscale  on  each  side,  the  color  of  these  halves  being  darker,  almost 
black.  In  addition  the  other  markings  above  and  below  are  much 
darker  and  better  defined,  the  dark  vermiculations  on  top  of  the  head 
and  the  outer  double  line  on  each  side  of  the  gastrosteges  being  par- 
ticularly well  marked;  the  two  lower  whole  scale  rows  in  the  light 
space  between  the  median  dorsal  band  and  the  broad  lateral  bands  are 
marked  with  a  narrow  dusky  stripe  along  the  center.  The  broad 
median  dorsal  band  is  also  traceable  in  the  light-colored  specimen, 
especially  posteriorly,  but  it  is  but  slightly  darker  than  the  rest  of  the 
upper  side. 
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Hemirhagerrhis  hildebrandtii  (Peters). 

ISlS.—Ahlahes  hildehrandtii  Peters,  Monatsber.  Ak.  Wiss,  Berlin,  1878,  p.  205, 
pi.  ii,  fig.  6.— Fischer,  Jabrb.  Hamburg.  VViss.  Anst.,  i,  1884,  p.  7. 

The  present  species  is  so  rare  and  the  original  description  so  meager 
that  I  think  it  advisable  to  furnish  a  detailed  description  of  the  speci- 
men at  hand. 

U.  8.  National  Museum,  No.  20W6',  Tana  River,  Uast  Africa;  W.  A, 
Chanler  coll. — Xine  maxillary  teeth,  slightly  increasing  in  size  back- 
wards, the  posterior  tooth  grooved. 
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S<*ali'  rows  17;  ;»'astrosU**jos  17<»;  anal  J ;  urosteges  IKS ;  supralabials  8, 
fourth  aud  fifth  in  coiitaet  with  eye,  seventh  largest;  infralabials  10, 
four  in  conta<'t  with  anterior  chin  shield ;  temporals  2  +  3. 

Kostral  normal,  more  than  twice  as  wide  as  high,  quite  visible  from 
above;  nasal  large,  much  swollen  and  bent  up  on  the  upper  surface  of 
the  hciid,  the  nostril  being  pierced  on  the  canthus  rostralis  aud  quite 
visible  from  above,  the  subnaral  suture  not  reaching  the  nostril,  ob- 
lique posteriorly,  nuH^ting  the  suture  between  first  and  second  supra- 
labials;  inti'rnasals  almost  triangular,  very  small,  less  than  one- third 
the  prefrontals;  loreal  long  and  narrow,  twice  as  long  as  high 5  a  deep 
furrow  from  rostral  to  eye  formed  by  the  suture  bordering  the  supra- 
labial  s  above;  preocular  com])aratively  small,  just  touching  the  frontal 
above;  frontal  long,  twice  as  long  as  broad,  longer  than  prefrontals 
and  interuasals  together,  as  long  as  parietals;  supraoculars  large,  con- 
siderably swoUen ;  two  i)ostoculars,  upi>er  one  slightly  larger;  anterior 
temporals  two,  long,  the  upper  que  particularly  narrow,  iK>inted  ante- 
riorly and  barely  reaehing  the  upper  postocular;  two  pairs  of  chin 
shields,  the  posterior  slightly  longer.  Dorsal  scales  smooth,  with  one 
very  distinct  apical  i>ore. 

Color  above  drab,  with  a  broad  serrated  brown  band  down  the  middle 
of  the  back  almost  to  the  tip  of  the  tall,  the  borders  and  lateral  iirojec- 
tions  being  almost  black,  the  adjoining  scales,  especially  anteriorly, 
pale  buff;  a  series  of  blackish  spots  corresponding  to  the  lateral  sense 
of  the  dorsal  band  on  the  scale  row  nearest  to  the  gastrosteges  aud 
urosteges;  on  the  posterior  half  of  the  body  a  more  or  less  distinct 
line  on  the  third  row  from  the  grastrosteges  and  urosteges;  tip  of  tail 
nearly  uuicolored  buff;  to^)  of  head  drab,  with  indistinct  marblings  of 
dark  brown;  a  dark-brownish  transocular  streak;  each  of  the  labials iu 
both  jaws  with  an  ill-defined  dark  brownish  spot;  underside  whitish,  in- 
distinctly marbled  with  dull  rufous  and  marked  with  ill-defined,  narrow, 
longitudinal  blackish  spots;  underside  of  tail  densely  sx^rinkled  with 
grayish. 

Length  of  head  and  body,  250mm.;  lenth  of  tail,  107mm. 

J\*emar1c8. — This  species  is  evidently  rather  closely  related  to  Giin- 
ther's  Coronella  nottownia  (P.  Z.  S.,  1804,  p.  309,  pi.  xxvi,  fig.  1),  which 
should  apparently  stand  as  Hemirhagerrhis  nototcenia.  The  diflfereuce 
between  the  two  species,  as  far  as  it  can  be  made  out  from  the  descrip- 
tion alone,  cxmsists  in  the  number  and  shape  of  the  anterior  temporals 
and  the  greater  length  of  the  tail  in  the  present  species.  The  colora- 
tion appears  to  be  very  similar, the  chief  diflerence  being  that  the  dorsal 
band  in  the  present  species  is  serrated  all  the  way  and  the  presence  iu 
this  S])ecie8  of  the  spots  on  the  scale  row  next  to  the  gastrosteges. 
Many  other  differences  might  be  pointed  out  were  we  to  accept  the  details 
of  tlie  scutellation  of  the  head  as  show  11  in  the  figure  as  absolutely  cor- 
rect in  every  instance,  but  that  is  hardly  to  be  expected. 

From  Hemirhagerrhis  JceUeri,  the   tyjie  of  the  genus,   the  present 
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species  (litters  somewhat  in  the  dentition,  it  having  nine  supramaxillary 
teetli  instead  of  live.  They  are  somewhat  smaller  and  more  closely  set, 
but  this  would  scarcely  justify  their  generic  separation,  inasmuc^h  as 
all  the  other  characteristics  of  the  genus  are  present,  particularly  the 
single,  swollen  nasal  with  the  incomplete,  oblique  subnaral  suture. 
The  coloration  is  also  of  a  very  similar  character. 

At  first  I  had  determined  upon  a  new  iiame  for  the  present  8i)ecies, 
not  supposing  that  an  opistoglyph  snake  had  been  described  by  Peters 
as  an  Ablabes;  but  a  comparison  with  his  tigure  and  description  leaves 
but  little  doubt  but  that  it  is  the  same  species,  and  that  Peters  over- 
looked the  groove  of  the  last  maxillary  tooth. 

Since  writing  the  above  I  find  that  Boulenger  has  recently  united 
H.  nototccnia  and  E.  hildehrandtii  under  the  name  of  Amphiophis  noto- 
tienia  (Proc.  Zool.  Soc.  Loud.,  1891,  p.  307),  For  the  reasons  given 
above  I  still  retain  the  two  names  distinct.  As  to  the  propriety  of 
uniting  HemirhagerrhiH  Boettger  with  Amphiophis  Smith,  I  can  have 
110  opinion,  since  I  am  unacquainted  with  the  type  8i)ecie8  of  the  latter. 

PBammophis  sibilans  (Lin.). 

Jan,  Icon.  Ophid.,  livr.  34^  pi.  iii,  fig. '3. 

Two  adult  specimens,  one  (No.  20129)  from  Wange,  by  Denhardt,  the 
other  from  the  Tana,  by  Chanler  (No.  20099). 

PsanunophlB  biseriatus  Pkters. 
«itziiuK8ber.  Naturf.  Fr.  Berlin,  1881,  p.  i<^. 

I  have  no  doubt  that  the  two  specimens  (U.  S.  Nat.  Mus.  No.  20095  a<7., 
20096  jnn.)  collected  by  Mr.  Chanler  on  the  Tana  River  belong  to  this 
species  in  spite  of  some  differences  from  the  description  of  the  single 
type  specimen. (Mus.  Berol,  No.  9394)  collected  by  Hildebrandt  at  Taita. 

The  chief  diflFerences  consist  in  the  single  anal,  as  described  by  Peters, 
against  double  in  both  our  specimens,  and  in  the  somewhat  greater 
number  of  urosteges  in  the  type.  The  latter  difference,  however,  is 
easily  within  the  range  of  individual  variation,  and  the  difference  in 
the  anal  seems  hardly  to  be  of  much  greater  imi)ortance  in  this  instance, 
inasmuch  as  the  specimens  in  all  other  respects  seem  to  agree  per- 
fectly. There  is  the  less  room  for  doubt,  as  both  Boulenger  and  Boettger 
record  the  species  from  Somaliland  (Ann.  Mus.  Genova  (2)  xii,  1892, 
p.  15.5  Zool.  Anz.,  1893,  p.  119),  our  locality,  consequently,  being  inter- 
mediate. 

The  chief  characteristics  of  the  species,  viz,  the  very  elongated  head 
and  the  great  length  of  the  frontal  as  compared  with  the  supraoculars, 
the  former,  consequently,  being  broadly  in  contact  with  the  preocular 
and  the  prefrontals  widely  sex)arated  from  the  supraoculars,  are  very 
strongly  marked  in  our  specimens,  and  Peters'  description  of  the  col- 
oration agrees  very  well  with  the  larger  one.  Peters  does  not  at  all 
describe  the  coloration  of  the  head,  which  is  very  <jharftoteristic,  how- 
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over,  but  as  the  inarkinj^s  on  top  of  the  liead  are  less  distiiK-t  in  the 
larj^erof  our  specimens  than  in  the  smaller  one,  it  is  possible  tliat  they 
disappear  by  increasing  age.  The  sides  of  the  head  in  both  specimens 
are  equally  strongly  marked,  as  follows :  Labials  pure  white,  with  a  few 
minute  black  specks  near  the  commissure  and  a  well-defined  black  line 
along  the  upper  edge  of  the  supralabials,  bordering  below  a  chestnut- 
brown  transocular  band,  and  no  light  marks  on  preocular  or  postoculars. 
Toi)  of  head  grayish  brown,  with  several  well-defined  light  clay-colored 
marks,  narrowly  outlined  in  black  in  the  young  specimen;  thus  the 
posterior  half  and  the  anterior  lateral  corners  of  the  frontal  are  marked 
in  this  manner,  joining  behind  a  curved  line  occupying  the  exterior  and 
i)osterior  border  of  the  supralabials;  a  (jj-shaped  figure  crosses  the 
l)arietals,  while  a  narrower  and  fainter  line  joins  the  frontal  with  the 
rostral  covering  the  internasal  and  the  prefrontal  sutures. 

The  young  specimen  differs  from  the  old  one  in  the  coloration  of  the 
back,  the  ground  color  being  more  ashy  and  the  markings  more  ferru- 
ginous. Tlie  median  scale  row^  is  of  the  latter  color,  forming  a  narrow 
line  down  the  entire  length  of  the  back,  the  inner  corners  of  the  latenU 
si)ots  almost  touching  it  and  the  outer  edges  of  these  in  turn  connected 
with  a  similar  line  on  the  fourth  outer  scale  row;  each  of  the  outer 
three  scale  rows  are  also  marked  with  a  darker  brown  line;  the  lateral 
lines  api)ear  to  break  up  into  spots  on  the  posterior  third  of  the  bcnly 
and  to  disappear  entirely  on  the  tail. 

Of  minor  differences  between  Peters'  description  of  the  type. and  our 
specimens  may  be  mentioned  that  in  these  the  loreal  is  j>erfeptibly 
longer  than  the  nasals  together. 

Both  our  specimens  have  nine  supralabials,  fifth  and  sixth  in  contact 
with  the  eye;  the  younger  specimen  has  2+3+3  temporals,  the  older 
one  1+2+2,  but  the  upper  ones  are  large  and  plainly  the  result  of  the 
ftision  of  two  plates;  the  second  pair  of  geneials  are  very  elongate  in 
both  specimens,  exceedingly  so  in  the  larger  one. 
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Our  specimens  aj^Tce,  as  it  will  be  seen,  perfectly  with  the  one  col 
lected  at  Arusha,  at  the  base  of  Kilima  Njaro,  by  Dr.  (1.  A.  Fischer,  and 
described,  as  well  as  figured,  by  Dr.  J.  G.  Fischer  (Jahrb.  Hamburg. 
Wiss.  Anst.,  1, 1884,  ]).  13,  i)l.  i,  fig.  4),  which  has  144  gastrosteges,  | 
anal,  and  109  urostoges.  This  specimen  seems  to  be  somewhat  larger 
than  our  largest,  and  the  top  of  the  head  api>ears  to  be  uniformly 
colored  as  the  tyi)e;  the  spots  on  the  labials  are  larger  than  in  ours. 
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Thelotomis  kirtlandii  (Hallow.). 

One  specimen  (No.  20097)  from  the  Tana  Kiver. 

R  hamphiophls  rostratus  (Pkters). 

An  adult  specimen  (Ko  20111)  from  the  Tana  River,  by  Chanler.  The 
specimen  shows  on  the  right  side  of  the  face  tlie  abnormality  of  iiaving 
the  upper  posterior  angle  of  the  fifth  supralabial  separated  as  a  large 
subocular. 

Dasypeltis  palmaruxn? 
U.  »S.  >'atioual  MuBeuiii^  No.  16755;  Kiliiiia-Njuro;  Dr.  \V.  L.  Abbott  coll. 

Dasypeltis  abyssiiia? 
U.  S.  National  Museuin,  Nt>.  16756;  Kilima-Njaro ;  Dr.  W.  L.  Abbott  «oIl. 

There  is  such  a  confusion  in  the  literature  (concerning  the  species  of 
the  genus  Dasypelthj  and  the  specimens  before  me  agree  so  little 
among  themselves  and  with  the  published  descripticms,  rei)resenting 
about  half  a  dozen  species  or  subspecies,  that  I  have  been  unable  to 
name  them  to  my  own  satisfaction.  I  have  therefore  selected  the  names 
belonging  to  descriptions  which  come  the  nearest  to  them,  guiding  a 
query  to  each.  The  only  other  course  would  have  been  to  make  new 
names,  but  as  I  have  no  doubt  that  some  of  the  old  names  will  be  found 
available  as  soon  as  some  one  with  more  material  shall  have  been  able 
to  untangle  the  present  skein.  But  I  will  ask  as  a  favor  of  my  fellow 
heri)etologists  that,  if  they  ever  quote  the  names  heading  these  remarks, 
they  will  kindly  not  omit  the  question  marks  which  I  have  added. 

No.  16775  is  much  the  larger  of  the  two  specimens  before  me;  it  is 
of  a  uniform  dark  brownish  olive  above  and  yellowish  beneath;  it  has 
23  scale  rows.  This  would  make  it  easily  I),  palmarum  (Giinther,  Cat. 
Col.  Sn.  Br.  Mus.,  p.  142).*  In  addition,  it  has  3+4+5  temporals,  the 
fiirst  row  scarcely  longer  than  the  others,  second  and  third  rows  keeled. 
The  denticulation  of  the  keels  of  the  third,  fourth,  fifth,  and  sixth 
lower  lateral  scale  rows  is  very  pronounced,  the  scales  themselves  be- 
ing very  small  and  placed  obliquely.  The  supralabials  are  quite  high, 
the  fifth,  for  instance,  being  considerably  higher  than  wide.  The  pari- 
etals  are  very  small,  being  only  as  long  as  the  frontal. 

The  other  specimen  (No.  16750)  is  much  smaller;  in  fact,  quite  young. 
The  ground  color  is  the  same  dark  brownish  olive,  perhaps  a  shade 
more  brown,  and  at  first  sight  it  appears  to  be  uniform,  but  upon  a 
closer  inspection  it  is  found  that  there  is  a  series  of  darker  spots  on 
the  back  separated  by  a  pale  space,  the  markings  closely  resembling 
those  on  the  back  of  Sordelli's  figure  of  E.  scdber  (Jan,  Icon.  Oi)hid., 


•Leaving  ont  of  coiiMideration  tlio  Hachiodon  inoniaius  dtiscribed  by  Dunioril  and 
Bibrou(Krp.  Gon.,  vii,  p.  498)  baviug  25  scale  rows  and  ^'la  ruWoo  dt'B  (''caillea 
du  baa  des  flauca  ,  .  trca-forte  ,  ,  maiH  a  peine  deutelde." 
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39  livr.,  pi.  ii,  fig.  4,*)  which  Peters  refers  to  his  D.  scabra  var.  medici. 
Even  the  markings  on  the  neck  and  head  seem  to  be  identical.  Were 
these  the  only  distinctions  I  should  unhesitatingly  regard  the  specimen 
as  the  young  of  the  one  here  called  I),  palmarumfy  and  the  var.  medid 
as  a  synonym,  but  the  scutellation  of  the  head  of  the  young  specimen  is 
so  radically  different  from  the  old  one,  and  from  Sordelli's  figure  as 
well,  that  I  must  regard  them  as  two  distinct  species  until  it  be  proven 
that  the  individual  variation  in  these  snakes  is  almost  unlimit^,  and 
that  there  is  only  one  species  of  BasypelUs.  The  specimen  in  question 
has  25  scale  rows,  the  keels  of  the  lateral  rows  well  denticulated.  The 
head,  as  compared  with  No.  16755,  differs  as  follows:  The  supraoculars 
are  more  arched,  as  described  by  Dumeril  and  Bibron  in  case  of  D. 
abyssina'j  the  temporals  are  2+4+5,  the  two  first  ones  being  excessively 
long  and  smooth,  the  others  small,  carinated;  the  supralabials  are  very 
low,  the  fifth,  for  instance,  being  wider  than  high;  the  sixth  supra- 
labial  is  extraordinarily  developed,  the  upper  border  being  elongated 
obliquely  bac^kwards  along  the  lower  first  temporal  and  parallel  with 
the  latter;  the  seventh  supralabial  is  also  quite  elongated  and  partly 
below  the  sixth;  the  parietals  are  long,  being  as  long  as  frontal  and  pre- 
frontals together.    I  may  add  that  both  sides  of  the  head  are  identical 

It  will  be  observed  that  the  large  uniformly  colored  specimen  (Xo. 
16755)  as  regards  cephalic  scutellation  .agrees  closely  with  Sordellfs 
figure,  quoted  above,  while  the  young  and  spotted  specimen  (No.  1675(*) 
in  nearly  every  respect  agrees  with  Dumeril  and  Bibron's  i>.  abyssitia^ 
both  as  described  (Erp.  Gen.,  vii,  pp.  496-497)  and  figured  (Atlas,  pL 
Ixxxi,  fig.  2)  by  them,  the  chief  difference  consisting  in  the  lighter  and 
yellower  ground  color  of  the  latter.  It  is  difficult  to  see  in  which  other 
respect  Peters'  D.  ^caftm  var.  mossamhica  (Reise  Mossamb.,  Zool.,  iir,  1882, 
p.  120)  differs  from  Dum(^ril  and  Bibron's  species,  and  it  would  even 
appear  that  I^eters'  D.  Uneolata  (Monatsber.  Ak.  Wiss.  Berlin,  1878,  p. 
206)  only  differs  in  coloration. 

In  view  of  the  above  facts  I  am  inclined  to  think  that  all  through 
eastern  Africa  there  occur  two  well  defined  species  of  DasypeUin^  (1) 
D.  pahnarum  (possibly  only  a  color  variety  of  true  D.  scabra)  having 
23  to  25  scale  rows;  3  short  anterior  temporals;  parietals  not  longer 
than  frontal;  and  (2)  D.  abyssina  (with  several  color  varieties,  »tto««am- 
bica^  Uneolata)  having  25  to  27  scale  rows;  2  very  elongate  anterior 
temporals;  parietals  as  long  as  frontal  and  prefrontals  together. 

Naja  nigricoUis  Reinii. 

A  yoimg  specimen  (No.  20090)  from  the  Tana  River,  by  Chanler. 

The  scutellation  of  the  head  is  i>erfectly  normal,  except  that  on  the 
right  side  there  arc  four  postoculars,  the  lower  one  having  been  divide*!, 
and  that  on  the  left  side  a  small  portion  of  the  fifth  supralabial  is 
divided  off  forming  an  additional  mhuitc  snpralabial. 

"" Probably  the  type  of  i3iaacuni's  Dipsa^  m^dim  fromMozambii|ue;  seep.  2  of  eo^^er 
of  livr.  29. 
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The  scale  rows  ou  the  middle  of  the  body  number  25. 

The  coloration  above  is  pale  drab,  tlie  margins  of  the  scales  being 
paler,  the  underside  uniform  pale  buff;  round  the  neck  a  single  broad 
bluish  black  collar  covering  12  gastrosteges  and  about  as  many  scales 
on  the  vertebral  line,  starting  on  the  fifth  gastrostege  and  on  the  sixth 
vertebral  scale  from  the  parietal.  A  spot  of  similar  bluish  black  below 
the  eye,  but  not  reaching  the  commissure. 

Atractaspis  rostrata  Gunthek. 

One  specimen  (No.  20127)  from  Wange,  Island  Manda,  collected  by 
G.  Denhardt;  23  scale  rows. 

Causus  rhombeatUB  (Light.). 

Two  specimens  (U.  8.  Nat.  Mus.,  Nos.  16757, 16758)  collected  by  Dr. 
Abbott  at  Kilima-Njaro,  in  poor  condition.  They  have  19  scale  rows; 
normal  rostral;  internasal  broadly  in  contact  with  loreal;  large  dark, 
white -margined  spots  on  the  back.  For  these  reasons  1  refer  the  species 
to  C.  rhombeatusj  of  which  I  have  no  authentic  South  African  specimen 
at  hand  for  comparison;  but  Abbott's  specimens  agree  well  with  the 
type  of  Hallowell's  C.  maculatus^  except  that  in  the  latter  the  rhombs 
are  more  distant,  and  the  angle  of  the  black  cephalic  chevron  more 
acute.  It  will  be  observed  that  Peters  has  already  recorded  the  species 
from  Taita  (Monatsber.  Ak.  Wiss.  Berlin,  1878,  p.  207). 

CausuB  nasalis,  sp.  uov. 

Diagnosis. — Nineteen  scale  rows;  rostral  produced,  but  forming  no 
ridge  above;  internasal  not  in  contact  witli  loreal,  being  excluded  by 
the  prefrontal  which  is  in  contact  with  the  posterior  nasal ;  anal  single; 
back  with  narrow,  more  or  less  distinct  chevron  cross-bands  having  the 
angle  turned  backwards. 

Habitat. — Tropical  Africa. 

Type.— JJ.  S.  National  Museum,  No.  16055,  S  ;  West  Africa;  W.  H. 
Brown  coll. 

RemarJcs. — In  the  form  of  the  rostral  the  present  species  seems  to  be 
somewhat  intermediate  between  Causus  rhombeatus  and  0.  resimus  (both 
species  with  19  scale  rows),  it  being  more  pointed  and  prominent  than 
in  the  former,  though  not  to  the  same  extent  as  in  the  latter,  which  is 
described  and  figured  (Monatsber.  Ak.  Wiss.  Berlin,  1862,  i).  277,  pi., 
fig.  4)  as  having  '*  das  liostralschild  vorspringend  rait  aufgestiilpter 
Krempe."  From  both  of  these,  however,  it  differs  in  the  relation  of  the 
internasal  to  the  loreal,  the  posterior  outer  corner  of  the  former  bending 
down  behind  the  posterior  nasiil  in  the  two  old  species,  while  in  the  pres- 
ent one  it  is  considerably  shorter  and  not  meeting  the  loreal  at  all.  The 
cross-bands  on  the  bnck  of  0.  nasalis  show  a  style  of  pattern  entirely 
difierent  from  that  of  0.  rhombeatus.  The  type  of  C.  resimus  aiipears 
to  have  been  uniform  on  the  back,  but  it  is  i)ossible  that  young  speci- 
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mens  may  show  a  coloration  more  approaching  C  tiasalis  than  C. 
rhombeatiM, 

Caustts  rostratm  Gunther  (P.  Z.  S.,  1864,  p.  115,  pi.  xv)  is  a  species 
niarked  like  0.  rhombeatm,  but  with  the  rostral  of  C.  resimus.  Jadging 
from  the  illastration  quoted,  the  internasal  i^  broadly  in  contact  with 
the  loreal,  as  iu  both  of  these  species,  and  differs  consequently  in  the 
same  mauner  as  they  from  C.  nasalis.  It  has,  moreover,  only  17  scale 
rows.  In  view  of  these  facts  I  am  unable  to  regard  (7.  rosiratus  as  a 
synonym  of  C.  resimus,  as  du  Bocage  has  been  doing  ( Joru.  Sc.  Lisboa, 
VIII,  No.  32,  Mch.  1882,  p.  290). 

Camtts  lichtensteini  Jan  (a  specimen  of  which  is  in  the  Museum,  No. 
20805,  collected  by  Mr.  J.  A.  Oamp  at  Leopoldville,  Congo  State), 
differs  in  so  many  points  that  a  comparison  may  be  considered  unnec- 
essary; it  has  15  scale  rows  and  a  blunt  rostral,  even  less  i)romineiit 
than  that  of  0.  rkombeatus.  On  the  other  hand,  the  coloration  is  some- 
what similar  to  that  of  0.  nasalis^  and  the  internasal  is  widely  sepa- 
rated from  the  loreal.  The  above  characters  are  more  than  suflicieut 
to  separate  them. 

Caiism  jacksonii  GiJNTHER  is  the  latest  species  described  (Ann.  Mag. 
Nat.  Hist.,  (6)  i.  May  1888,  p.  331),  and  in  many  respects  the  one  which 
comes  nearest  to  0.  nmalis.  The  coloration  appears  to  be  very  similar  as 
well  as  the  form  and  size  of  the  rostral.  Whether  the  internasal  joins 
the  loreal,  or  not,  is  not  expressly  mentioned  in  the  descrii)tion,  and 
no  figure  is  given,  but  it  is  said  that  "in  other  respects  [except  rostral] 
the  scutellation  is  very  much  as  in  the  other  two  species"  [(7.  rostratus 
and  0.  rhombeatm].  The  chief  character  to  be  relied  on  in  Dr.  Giiu  tlier's 
description  is  therefore  the  number  of  scale  rows,  which  is  23,  and  as 
he  had  three  specimens  before  him  this  alone  would  seem  sufficient. 

Tlie  exact  locality  of  the  type  of  Causas  nasalu  was  not  furnished 
by  the  collector  (Mr.  W.  II.  Brown,  of  the  U.  S.  Eclipse  Expedition  to 
West  Africa,  1889).  However,  a  very  similar  specimen,  though  larger 
but  in  poorer  condition,  was  obtained  by  him  at  Cunga  on  December 
25  (U.  S.  Nat.  Mus.  No.  16074),  and  the  type  is  probably  from  the  same 
neighborhood.  This  large  specimen  has  lost  the  arrow-shaped  mark 
on  the  occiput,  as  well  as  the  postocular  streak,  but  the  dorsal  chevrons 
are  well  marked.  In  tlie  type  both  the  cephalic  and  the  dorsal  marks 
are  well  pronounced. 

In  addition  to  these  West  African  specimens  we  have  recently 
received  two  specimens  collected  by  Mr.Chanler  on  the  Tana  River  (U.  8. 
Nat.  Mus.  Nos.  20088  and  20089),  both  smaller  than  the  type;  No.  20089, 
iu  fact,  quite  young,  only  148"""  long.  In  the  larger  specimen  the  black- 
ish color  markings  have  nearly  disappeared,  but  they  are  well  devel- 
oped in  the  young  one,  agreeing  perfectly  with  the  type  in  color,  though 
the  ground  color  is  more  bluish. 

In  scutellation  the  eastern  specimens  differ  but  very  little  from  the 
western  ones.    The  interuasals  and  loreals  are  quite  alike.    The  only 
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diflfereiice  which  I  can  detect  is  that  the  indication  of  a  keel  on  the 
dorsal  scales  is  slightly  more  pronounced  in  the  eastern  ones.  The 
number  of  scale  rows  are  also  somewhat  variable  in  the  latter  as  I  have 
counted 20  rows  almost  as  often  as  19.  In  addition  I  may  say  that  in 
the  youngest  specimen  the  rostral  is  but  slightly  prominent,  hardly 
more  so  than  in  0.  rhomheatus. 


r.S.N8tional 
MuHCiim 
number. 


16055. 
16074. 
20088. 
20089. 


Collwtor. 


I 


Liwality. 


{  SoalB 
I    rows. 


I 


Brown West  Africft 19 

.  .do I  Ciinga.,  West  A fricA  . .    19 

Chanler. . .    Tana  River,  E.  Africa  .19  (20) 
..do '....do I  19(20) 


Gastro- 

8teg©H.    ; 

Anal. 

Uro- 
atoges. 

Head 
and 
body. 

mm. 

Tail. 

1 

mm 

143  1 

1 

1 

310 

30 

146  1 

I 

495 

42 

134  1 

1 

j{ 

270 

32 

145 

1 

« 

140 

8 

II.  BATRACHIA. 

ECAUDATA. 

Phrjriiomantis  bifasciata  (8mit!i). 

Three  specimens  (LT.  S.  National  Museum,  Nos.  20II3-20115)  collected 
by  Chanler  at  the  Tana  River.  They  belong  to  Boulenger's  variety  A 
(Gat.  Batr.  Sal.  Br.  Mus.,  p.  173)  with  the  modification  that  the  lateral 
bands  do  not  commence  on  the  upper  eyelids  but  between  the  nostrils. 
It  is  to  be  noted  that  Dr.  G.  A.  Fischer  has  already  collected  this  species 
at  Wito  on  the  Tana  (Peters,  Reise  Mossamb.,  Zool.,  Amph.,  p.  172). 

Biifo  regularis  Reuss. 

Eight  specimens  (U.  S.  National  Museum,  Nos.  20107,  20116-20122) 
collected  by  Mr.  Chanler  on  the  Tana  River,  and  two  (Nos.  16751-16752) 
by  Dr.  Abbott  at  Kilima-Njaro. 

In  all  the  specimens  the  vertical  light  line  above  the  shoulder  is 
plainly  indicated,  no  matter  how  different  the  coloration  may  other- 
wise be.  All  are  likewise  marked  with  dark  rose-color  on  the  posterior 
aspect  of  the  thighs,  while  in  some  of  the  younger  individuals  the  rose- 
color  also  pervades  the  back  in  a  varying  degree.  In  the  young  spec- 
imens the  tymi)anuni  is  comparatively  smaller  than  in  the  adults;  but 
the  first  finger  is  in  all  distinctly  longer  than  the  second. 

Hyperolius  oinctiventris  Copk. 

The  only  specimen  sent  home  by  Mr.  Chanler,  who  collected  it  on  the 
Tana  River  (U.  S.  National  Museum,  No.  20493),  belongs  undoubtedly 
to  the  sx)ecies  collectively  named  as  above,  but  I  am  not  by  any  means 
convinced  that  all  the  names  referred  to  by  Boulenger  (Cat.  Batr.  Sal, 
Br.  Mus.,  1882,  j).  126)  under  the  present  species  are  in  reality  uncon- 
ditional synonyms. 

For  that  reason  it  may  be  useful  to  make  a  few  notes  poncerping 
structure  and  coloration  of  Mr.  Chanjer's  specimeus, 
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In  the  first  place  the  rudiments  of  webs  between  the  fingers  are 
very  minute;  the  temporo-crural  fold  as  well  as  the  gular  fold  and  the 
one  surrounding  the  ventral  disk  strongly juarked;  skin  on  the  disk 
as  well  as  on  the  space  between  the  lateral  folds  coarsdy  granular, 
skin  on  throat  and  underside  of  thighs  more  finely  so. 

Color  above  (in  alcohol)  very  light  drab  with  minute  brownish  spoU 
on  lower  back;  a  well-defined  arroAv-shaped  brownish  gray  mark  be- 
tween eyes,  the  point  turned  backwards  and  a  short  shaft -like  projec- 
tion from  the  anterior  margin;  a  similarly  colored  band  from  nostril 
through  eye  obliquely  down  to  corner  of  mouth;  lips  white,  with  an  in- 
distinct broad  brownish  band  from  eye  to  lip;  a  dusky  line  across  the 
wrist  and  a  similar  one  across  the  middle  of  the  forearm,  the  space 
between  being  perceptibly  lighter  than  the  ground  color;  lower  hadf  of 
tibiic  apparently  similarly  marked;  lower  surface  of  limbs,  breaat  be- 
tween the  gular  fold  and  the  anterior  border  of  the  ventral  fold,  as 
well  as  space  between  tlie  lateral  border  of  the  latter  and  the  temporo- 
crural  fold,  cinnamon  colored. 

Phr3rnobatracbu8  acridoides  (Cope). 

Two  si)ecimen8  (U.  S.  National  Museum,  Nos.  20101-20102),  collected 
by  Mr.  Chanler  on  the  Tana  River,  agree  in  all  essential  points  with 
Cope's  original  description  (Journ.  Acad.  Phila.,  vi,  1867,  p.  198)  of 
laitaurois  acridoiden.  In  addition  to  the  characteristic  dorsal  plica;  our 
si)ecimens  have  another  descending  from  beneath  the  well-pronounced 
tympanum  to  the  humerus.  The  coloration  is  also  as  described,  thongh 
our  specimens  have  no  vertebral  band,  but  there  is  a  large  blackish, 
pale-margined,  triangular  patch  across  the  top  of  the  head  to  the  outer 
edge  of  the  eyelids,  the  apex  of  the  triangle  pointing  backwards;  the 
tympanum  is  covered  with  a  dark  patch  and  the  upper  lip  is  dark  with 
minute  white  dots. 

Hana  mascareniensiB  Dum.  <&  Bibr. 

Five  specimens  (U.  S.  National  Museum,  Nos.  1G734-1G738)  from  the 
Seychelles  by  Dr.  Abbott.  In  all  the  specimens  the  fifth  toe  is  longer 
than  the  third,  or  exceptionally  equal  to  it,  but  never  shorter.  No. 
16735  is  a  male  with  the  external  slits  of  the  vocal  vescicles  parallel 
with  the  commissure  and  situated  directly  under  the  tympanum. 

APODA. 

Hypogeophis  roatratUB  (Cuv.)' 

Six  well-preserved  specimens,  five  adult  and  one  young  (U.  S.  ^National 
Museum,  Nos.  20440-20145),  collected  by  Dr.  Abbott  in  the  Seychelles, 
and  one  half- grown  specimen  received  fiom  the  Paris  Museum  (No. 
20403),  throw  considerable  light  on  the  individual  variation  of  the 
present  si)ecies  and  the  validity  of  the  characters  assigned  to  it. 
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They  show,  among  other  things,  that  the  relative  number  of  com- 
plete and  incomplete  "circular  folds"  relied  upon  by  Boulenger  in  cou- 
Htructing  his  key  to  the  species  of  this  genus  (Cat.  Bat.  Grad.  Br.  Mus., 
1882,  p.  96)  is  of  no  value.  It  is  plain  from  the  appended  table  that 
while  in  some  of  the  specimens  "  nearly  all  the  circular  folds*  com- 
pletely surround  the  body,"  in  others  the  majority  of  these  folds  are 
widely  separated  on  the  anterior  portion  of  the  back,  a  few  nearest  to 
the  head  being  complete,  however,  in  most  cases.  On  the  ventral  sur- 
face all  the  rings  counted  are  continuous,  the  lateral  impressions  on 
the  posterior  i)ortion,  which  were  not  counted,  alternating  with  the 
complete  rings.  It  seems,  therefore,  better  to  rely  upon  the  smaller 
number  of  rings  and  their  in  (completeness  on  the  anterior  portion  of 
the  ventral  surface  in  separating  H,  guentherii  from  U.  rostrattis. 

List  of  spevifoens. 


U.  S.  National  Muneam  number. 

Portion 

of 
ba<;k. 

Number  of 

complete 

rings. 

Nnml)er 

of  inooni- 

plete  rings. 

Total 
number 
of  rings. 

20440... 

Anterior.. 
Middle  ... 

10 

""u 

""hi 

106 

20444 . . . 

Posterior  . 
Anterior.. 
Middle  . 

33 
12 

ioo 

• 

20445... 

Posterior . 
Anterior.. 
Middle  ... 

20 
17 

106 

Posterior  . 
Anterior. 

'dh' 

20442 . . . 

74 

111 

Posterior  . 
Entire .... 
Entire .... 
Entire 

37 
107 
105 
109 

20441... 

107 

20443... 

105 

20403 . . . 

109 

HypogeophiB  altemans,  sp.  nov. 

Diagnosis.— About  163  to  175  folds,  the  posterior  40  to  50  complete 
on  the  ventral  and  dorsal  lines;  the  posterior  79  to  86  complete  across 
the  dorsal  surface  as  well,  while  anterior  to  these,  above  and  below, 
the  complete  primary  rings  alternate  with  secondary  rings  broadly 
interinipt^d  on  the  dorsal  and  ventral  lines ;  snout  shorter  than  width 
of  head  across  the  eyes;  tentacle  halfway  between  and  below  eye  and 
nostril. 

Habitat.— Seychelle  Islands. 

Type, — U.  S.  National  Museum,  No.  204i8;  Mahd,  Seychelles;  Dr. 
W.  L.  Abbott  coll. 


*  As  "circular  folds"  I  have  onl.v  counted  those  which  are  visible  ou  the 
upper  and  lower  surfaces,  whether  interrupted  on  the  middle  of  the  back  and  belly 
<>r  not.  I  have  consequently  left  out  those  short  impressions  on  the  posterior  half 
of  the  body  which  are  only  visible  if  counting  along  the  sides  and  which  can  not  by 
any  stretch  of  language  be  termed  "  circular."  As  a  result  I  count  105  to  111  circular 
folds  against  Boulenger's  "about  125." 

•t  Judging  from  the  number  of  rings  and  their  completeness  on  the  back  of  the 
full-length  figure  on  plate  vii  (Cat.  Hat  Gra<l.  Br.  Mus.,  1882)  it  represents  H.  ros^ 
trains  rather  than  H.  guentherij  although  so  designated. 
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Description  of  type  specimen. — ^Teetli  small,  subequal  in  eacb  ja«r,  the 
mandibalarn  larger  than  the  inaxillaries,  the  palatines  very  small; 
number  of  teeth  on  one  Bide:  Maxillary,  about  30;  mandibulars,  outer 
row,  about  25,  inner  row,  5;  snout  rounded,  prominent,  shorter  than 
width  of  head  across  the  eyes;  eyes  very  indistinct;  tentacle  near  the 
border  of  the  lips  equidistant  from  eye  and  nostril;  body  depressed, 
with  a  shallow  longitudinal  groove  on  each  side  of  the  back  and  one 
along  the  ventral  median  line;  175  folds,  of  which  the  posterior  40  are 
continuous  across  lM>th  the  dorsal  and  the  ventral  lines,  while  the  {kis- 
terior  86  are  also  continuous  on  the  dorsal  line ;  anterior  to  the  40  below 
and  the  8t>  above  complete  primary  rings  alternate  with  incomplete 
folds,  the  latter  decreasing  in  length  toward  the  head,  though  clearly 
traceable  to  within  one  ring  from  the  latter;  tail  somewhat  conical, 
indistinct.  Purplish-black  above  and  below,  anterior  portion  of  head 
dark  yellowish  gray. 

Total  length,  315  mm.;  greatest  diameter  of  body,  16  mm.;  snout,  OJi 
mm.;  width  of  heswl  across  the  eyes,  8.5  mm. 

RemarJcs. — In  general  coloration  the  present  siMH^ies,  of  which  we 
))OHsess  the  large  type  sx)ecimen  collected  by  Dr.  Abbott  and  a  half- 
grown  one  received  from  Prof.  L6on  Vaillant  (No.  20404;  Seychelles), 
agrees  very  closely  with  our  specimens  of  if.  rostratus^  but  it  is  at  once 
distinguishable  from  the  latter  by  the  different  arrangement  and  num- 
ber of  the  folds,  the  greater  width  of  the  head,  shorter  snout,  and  dif- 
ferent position  of  the  tentacle,  which  in  the  latter  is  much  nearer  to  the 
nostril. 

On  the  other  hand,  the  new  species  shows  considerable  similarity  in 
the  arrangement  of  the  folds  to  Boulenger's  Cryptopsophis  multiplicatun^ 
which  also  hails  from  the  Seychelles.  The  latter  represents  a  different 
genus,  however,  lacking  the  interior  row  of  mandibular  teeth,  while 
our  specimen  has  five  well-developed  inner  mandibulars  on  each  side. 
The  ix)sition  of  the  tentacle  is  also  widely  different  it  being  three  times 
nearer  the  eye  than  the  nostril  in  C  muUiplicatus, 

As  the  arrangement  of  the  folds  also  resembles  somewhat  that  of 
VrwotyphhiH  oxyvrus^  I  was  at  firat  inclined  to  refer  Dum^ril's  two 
small  specimens  from  the  Seychelles,  and  recorded  by  him  as  belonging 
to  the  latter  species  (M^m.  Soc.  Sc.  Nat.  Cherbourg,  ix,  1863,  p.  316, 
pi.  i,  fig.  8),  to  the  8i>ecies  here  described  by  me.  In  looking  at  the 
figure  {I,  e.)  I  find,  however,  that  the  tentacle  is  placed  directly  under 
the  nostril,  and  I  am  consequently  forced  to  believe  that  there  is  still 
another  cjvrilian  found  in  the  Seychelles  in  which  the  tentacle  is  thus 
located,  though  its  identity  with  the  true  Indian  U.  oxyurus  appears 
rather  doubtful. 

In  regard  to  the  generic  position  of  the  new  species  I  have  to  remark 
that  the  tentacle  appears  to  be  surrounded  entirely  by  a  groove,  but  as 
it  presents  the  same  appearance  as  in  several  of  the  specimens  of  H, 
rostratns,  in  which  I  have  been  unable  to  make  out  its  flap-like  nature, 
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I  have  coiicladed  that  this  is  due  to  shrinking  of  the  alcoholic  speci- 
mens.   The  squamosals  are  in  contact  with  the  parietals. 

The  young  specimen  is  in  less  satisfactory  state  of  preservation,  but 
the  characteristic  points  are  readily  made  out  and  the  differences  in  the 
folds  between  the  two  specimens  are  expressed  in  tlie  diagnosis. 
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NOTES  ON  RECENT  COLLECTIONS  OF  NORTH  AMERICAN  LAND. 
FRESH  WATER,  AND  MARINE  SHELLS  RECEIVED  FROM  THE 
U.  S.  DEPARTMENT  OF  AGRICULTURE. 

BY 

Robert  E.  C.  Stearns,  Ph.  D., 

Adjunct  Curator  of  the  Department  of  Moiltisks. 

The  following  species,  received  during  the  year  1892  from  the  Depart- 
ment of  Agriculture,  represent  the  Molluscan  portion  of  the  collections 
made  during  said  year  by  Dr.  C.  Hart  Merriani  and  his  assistants,  in 
the  Division  of  Biological  Explorations. 

As  in  previous  accessions  from  the  above  sourcte,  many  interesting 
facts  pertaining  to  the  geographical  distribution  of  the  forms  (H)llected, 
give  additional  value  t-o  the  material  obtained,  and  furnish  many  items 
of  importance  relating  to  the  hxjal  faunae  of  various  parts  of  the  country. 

Following  the  terrestrial  species  which  constitute  the  principal  part 
of  the  collection,  a  few  fresh-water  species  are  listed,  closing  with  sev- 
eral marine  forms  from  the  Onlf  border  of  the  State  of  Mississippi. 

Class^  GASTROPODA. 

PtTLMONATA-OKOPHILA. 

Family  TESTACELLID.E. 

Genus  GLANDINA  Srlininacher. 

Glandina  truncata  Giiielin. 

One  or  two  examples  from  each  of  the  following  localities: 
Chattahoochee,  Fla.;  Houma,  La.;  Washington,  Miss.;  Riceboro, 
Liberty  County,  Ga.;  Vernon  Bailey,  April,  1892.  Mr.  R.  J. 
Thompson  also  obtained  two  examples  of  this  species  at  the  last-named 
place  at  about  the  same  time.  The  (reorgia  specimens  were  found  on 
the  Le  Conte  plantation. 

This  is  a  widely  distributed  species  and  probably  the  most  familiar 
form  of  the  genus.  It  is  found  in  the  "Atlantic  and  Gulf  States,  from 
North  Carolina  to  Texas,  as  far  north  as  Macon  in  Georgia,  Bibb 
County,  Ala.,  and  Jackson,  Miss."  I  found  it  quite  numerous  among 
the  grass  in  moist,  springy  ground  just  outside  the  militiiry  reserva- 
tion of  Fort  Brooke,  at  Tampa  City,  Fla.,  in  18G9.  My  collection 
included  the  typical  form  -as  well  as  the  varieties,  parallela,  etc. 

ProcpwliiigH  Nuti<iiinl  Museum,  Vol.  XVI,  ^'o.  971. 
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Family  LIMAVWM. 
Genus  ZONITES  Montfort. 

Zonites  lasvigatus  Pfeilfpr. 

Three  examples. 

Washington,  Miss.,  "in  the  woods/'  Vernon  Bailey,  May,  1892.  Binney, 
in  his  nsetul  "Manual  of  American  Laud  Sliells,''  says  of  this  sjie- 
cies,  "I  have  received  specimens  from  Pennsylvania  to  Arkansas 
from  Illinois  to  St.  Augustine,  Fla.,  and  Mobile.  It  attains  iU 
great4*st  development  in  the  Cumberland  subregion." 

Family  PHILOMYCIDJ!:. 
Genus  TEBUNNOPHORUS  Binney.. 
Tebennophorus  carolineuois  Bosc. 

One  specimen. 

Stone  ('ounty,  Mo.,  near  IVIarble  Cave;  Vernon  Bailey. 

This  large  and  distinctly  characterized  slug  occurs  as  far  north  as 
"Canada,  and  as  far  to  the  south  as  Texas  and  Florida."    (Binney.) 

I  have  collected  numerous  examples  among  the  bricks,  rnins  of  an 
old  building  near  the  historic  Burns  residence  at  the  foot  of  Seven- 
teenth  street,  Washington,  and  it  is  apparently  quite  common  at  many 
places  in  the  District  of  Columbia,  and  presumably  in  the  surroandiug 
country. 

Family  HELICID:£. 

(Jemis  PATUIiA  Held. 

Section  ANGUISPIRA  Mone. 

Hellz  (Patula)  altemata  Say. 

One  dead  specimen. 

Washingt4)n,  Miss.,  Vernon  Bailey. 

The  solitary  example  obtained  here  was  not  quite  mature.  The  vari- 
ation exhibited  by  this  species  makes  it  an  exceedingly  interesting 
form  to  the  studc^nt.  While  limited  in  this  respect  when  compared 
Avith  the  protean  HtrUjoHa^  nevertheless  it  includes  cumhet'landiana^ 
Ferffmonij  and  morda.v,  as  lieretofore  indicated,*  and  as  proven  by  the 
ample  series  in  the  National  Museum,  which  exhibits  a  direct  gradation 
of  intermediate  and  blending  varieties.  Mr.  Pilsbryt  in  this  connec- 
tion speaks  of  *•  aHertiata^  including  also  mordax  and  cumherlandiana 
(which  are  hardly  more  than  extreme  forms  of  alternaixk),^  etc. 

**This  pretty  and  variable  si)ecies  ranges  from  Labrador  to  Texas 
throughout  the  eastern  TTnittMl  States,  and  is  fcmnd  in  the  postplio- 
<  ene  of  the  Mississippi  Valley,  retaining  some  of  the  color  of  the 
red  flame-like  patches."    (Binney.) 


*  Pror.  r.  S.  Nat.  Museum,  vol.  xiv,  1891,  p.  96. 
t  Manual  of  (Nmcholo^y,  vol.  viii.  p.  ll.'i. 
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Helix  (Patula)  HempliilU  Newcomb. 
=H.  (Patula)  atrigosa  Gould  var. 

Five  examples,  dead. 

Fort  Huachuca,  Ariz.,  at  an  elevation  of  about  4,300  feet  above  tlie 
sea;  Dr.  A.  K.  Fisher,  May  14, 1892.    (Mus.  No.  125,599.) 

The  specimens  of  the  above,  collected  by  Dr.  Fisher,  exceed  in  size 
any  of  the  numerous  examples  of  the  Hemphilli  variety  of  strigoHa 
that  I  have  seen.  In  other  respects,  too,  they  are  of  interest,  as  they 
exemplify  within  a  small  number  of  individuals  a  range  of  differentia- 
tion from  the  subangulate  to  the  keeled  or  angulate  whorls.  They  are 
all  more  or  less  flattened  and  carinate,  for  extreme  as  the  typical 
HeniphiUi  is  when  compared  with  the  typical  strigosaj  it  is  neverthe- 
less connected  by  a  chain  of  intermediate  and  gradujiUy  connecting 
forms.  In  some  of  Dr.  Fisher's  specimens,  a  supersutural  groove  fol- 
lows the  whorls,  and  one  nearly  fresh  example  shows  two  color-bands, 
one  above  and  one  below  the  periphery.  It  is  to  be  regretted  that  Dr. 
Fisher  did  not  obtain  more,  and  living  exami)les  of  this  interesting 
form  from  the  Arizona  region. 

Bailey  collected  this  form  in  August,  1890,  "among  rocks  at  an  alti- 
tude varying  from  8,000  to  11,000  feet,"  on  the  slopes  of  Needle  Peak, 
Lost  Eiver  Mountains,  Idaho.  The  variety  Hemphilli  had  previously 
been  obtained  in  Idaho  by  Hemphill,  and  has  heretofore  been  reported 
from  Nevada,  Utah,  and  Colorado. 

In  the  May,  1892,  number  of  "  The  Nautilus,''  I  published  the  fact  of 
the  detection  of  Patula  strigona  (Mus.  No.  123,576),  by  Mr.  Marcus 
Baker,  of  the  IT.  S.  Geological  Survey,  at  Coon  Mountain,  Ariz.,  about 
10  miles  south  of  Canyon  Diablo.  Mr.  Baker's  specimens  were  found 
"scattered  along  the  interior  slopes  of  the  crater;"  they  are  mostly 
dead  shells.  The  elevation,  as  stated,  is  between  5,200  and  5,700  feet 
above  tide  level.  The  whole  region  is  excessively  arid,  and  the  gen- 
eral aspect  of  the  shells  collected  by  Mr.  Baker  implies  an  environ- 
ment of  that  kind.  As  a  whole  they  are  rather  flat  than  elevated,  and 
more  or  less  angulated  at  the  i)eriphery.  The  fresher  examples  are 
slightly  rufous,  with  two  narrow  revolving  bands  on  the  body  whorl. 
The  character  of  the  locality  imrtially  described  by  Mr.  Baker  will  be 
still  better  understood  by  the  following  abstract  of  a  paper  read  be- 
fore the  National  Geographii^  Society  of  Washington,  D.  C,  by  Mr.  G. 
K.  Gilbert,  in  March,  1892,  and  it  will  further  give  a  pretty  fair  idea  of 
the  general  character  of  the  environment  elsewhere,  where  this  remark- 
able species  and  its  varieties  are  the  prevailing  forms. 

From  Mr.  Gilbert's  pai)er,  it  appears  that  Coon  Mountain  is  a  curiously  shapetl 
crater  in  a  desolate  rt^gion  some  three  days  journey  from  Flagstaft'.  The  crater  is 
about  three  quarters  of  a  mile  in  diameter,  bowl  Hhapcd  and  quite  deep,  and  various 
reasons  have  been  given  at  times  for  its  existence.  Near  it  have  lieeu  discovered 
so  many  specimens  of  meteoric  iron,  that  it  would  seem  almost  necessarily  more  than 
a  mere  coincidence.  Speaking  of  the  unequal  distribution  of  land  and  water  on  the 
surface  of  the  eaHh,  Mr.  (lilbert  said  that  one  reason  given  in  explanation  of  that 
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was  that  there  wa8  a  greater  dennity  in  that  hemisphere  and  hence  a  greater  attract- 
ing power  for  water.  This  unequal  density  might  be  accoonted  for  by  some  unnsoal 
accretion  there,  such  as  wouhl  arise  from  contact  with  a  star.  Specalation  as  to 
the  possibility  that  the  earth's  jjreater  hollows  originated  in  this  way  suggested  to 
•  him  a  similar  explanation  for  the  origin  of  the  Arizona  crater,  that  it  was  caused 
by  the  collision  of  an  iron  star  several  thousand  feet  in  diameter. 

In  order  to  lind  out  what  this  theory  was  worth,  Mr.  Gilbert,  accompanied  by  Mr. 
Marcus  Baker,  visited  Coon  Mountain  and  camped  near  therefor  some  time^  earefolly 
studying  all  the  i)eculiarities  of  the  jdace,  and  making  a  number  of  observations  to 
discover  whether  the  relation  between  all  this  meteoric  iron  and  tlie  crater,  was  one 
of  cause  and  effect,  or  of  coincidence  merely.  Coon  Mountain  rises  some  400  feet 
above  the  level  of  the  surrounding  plain,  and  the  bottom  of  the  crater  is  about  600 
feet  below  the  highest  point  on  the  rim. 

The  rock  strata  of  the  plain  are  limestone  and  sandstone  and  lie  nearly  flat.  In  the 
rim  of  the  crater  these  rocks  are  bent  upward,  and  upon  them  lie  broken  fragments 
of  the  same  mat<^nals.  The  peculiarity  of  the  crater,  from  the  geological  point  of 
view,  is  that  it  contains  no  volcanic  rocks,  and  in  this  respect  is  uniqtfe.  The 
phenomena  observable  in  connection  with  the  crater  had  given  rise  to  a  nnmber  of 
hypotheses,  two  of  which  the  speaker  discussed  more  freely  than  the  others.  The 
glacial  hypothesis  and  the  theory  of  the  limestone  sink  are  both  inadequate.  The 
true  hy])othesis  of  the  crater  implies  the  expenditure  of  a  tremendous  amount  of 
energy  in  a  very  brief  space  of  time.  Hy  the  system  of  elimination  all  the  hypothes<« 
have  been  abandone<l  w^th  the  exception  of  the  stellar  and  the  explosive.  Magnetic 
and  volumetric  tests  were  applied,  and  with  the  fonner  the  needle  showed  no 
evidence  of  the  iiresent'c  of  a  considerable  ma."*s  of  iron.  Alter  experiments  with 
these  wsanie  needles  later  it  was  estimated  that  if  the  crater  was  forme<l  by  the  pen- 
etration of  such  a  mass,  it  must  have  been  buried  50  miles  below  the  surface  to  have 
aftected  the  needle  so  slightly. 

By  the  volumetric  test  it  was  necessary  to  determine  whether  the  debris  sur- 
rounding the  crater  would  just  fill  it  or  exceed  the  necessary  amount  by  the  supposed 
amount  of  the  embedded  star.  It  was  found  that  it  would  just  fill  it,  and  this  would 
seem  to  compel  the  abandoning  of  the  stellar  theory,  and  >ve  are  forced  to  believe 
that  the  relation  of  rock  and  crater  is  one  of  coincidence  only,  though  the  chances 
of  such  a  coincidence  are  not  greater  than  one  in  five  thousand.  After  comparing 
the  phenomena  of  Coon  Mountain  with  those  of  the  volcanic  eruptions  in  Japan  in 
1888,  Mr.  Gilbert  said  that  in  the  future  C^oon  Mountain  will  probably  be  looked  upon 
as  an  example  of  the  bursting  of  the  earth's  surface  by  volcanic  steam  unaccompanied 
by  lava.     It  is  highly  improbable  that  this  catastrophe  >vas  witnessed  by  man. 

From  a  description  of  the  region  and  the  phenomenal  character  of 
the  remarkable  locality  where  Mr.  Baker  collected  his  example::;  of 
strigosa,  we  will  return  to  a  further  consideration  of  the  shells  and  the 
varietal  aspect  they  exhibit.  In  a  recently  published  portion  of  his 
Manual  in  refering  to  the  ntrigosa  group  of  Patula.,  Mr.  Pilabry  says:  • 

In  the  si)ecie8  of  this  division  [Auguispira],  the  characters  of  sculpture,  form  and 
color  and  to  a  less  degree  of  the  soft  parts,  vary  to  an  extent  inconceivable  to  those 
who  have  not  actually  seen  the  shells.  It  may  now  be  demonstrated  that  the  forms 
described  as  H,  stngosa,  Cooperiy  idahoensisj  HeinphilU,  Haydenif  etc.,  are  connected 
by  such  a  multitude  of  intermediate  forms  that  it  is  absolutely  imxK>88ible  by  the 
most  acute  analysis,  to  draw  lines  of  demarcation  between  them. 

It  is  refreshing  in  these  days  of  excessive  systeniizatiou  and  species- 
making  to  meet  with  a  paragraph  like  the  above  by  an  author  of  justly 
recognized  ability  in  a  publication  of  standard  character  and  inipor- 
*  Vol.  VIII  Manual  of  Oonchology  page  115,  Feb.  28,  1893. 
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tance;  yet  it  would  not  be  ii  matter  that  need  cause  surprise  to  find  in 
tlie  course  of  twelve  months  some  disciple  of  the  "  new  school ''  rushing 
into  print  with  a  "  revision  "  of  this  XHJCuliar  group,  in  which  every  third 
individual  shell  is  honored  or  dishonored  with  a  generic,  subgeneric,  or 
some  other  title,  to  say  notlung  of  elaborate,  though  more  general, 
divisions,  subdivisions,  etc.,  ad  libitum^  in  frivolous  x>erplexity. 

The  National  Museum  contains  a  magnificent  and  exhaustive  series 
of  strigosa  and  what  are  now  regarded  as  its  varieties,  probably  sur- 
passing all  others  excepting  that  contained  in  Mr.  Hemphill's  private 
collection ;  it  includes  not  only  the  ample  series  received  directly  and 
indirectly  from  Mr.  Hemphill,  but  numerous  accessions,  large  and 
small,  made  by  various  parties,  in  the  course  of  explorations  and  travel 
within  the  general  territory  inhabited  by  strigosa  and  its  allies. 

(ienua  POLYGYRA  Say. 
Helix  (Polygjrra)  amifonnia  Bland. 

Ten  specimens. 

Bay  St.  Louis,  Mississippi;  Vernon  Bailey,  April  30,  1892.  "In  the 
pine  woods'';  examples  mostly  dead  and  bleached.  The  foregoing  has 
been  found  to  inhabit  Florida,  Alabama,  Louisiana,  Texas,  and  the 
Indian  Territory.  Numenms  beds  of  semifossil  specimens  are  found 
in  Middle  Alabama.     (Binney.) 

Helix  (Polygyra)  DorfeuilUana  Loa. 

Dead  shells. 

Stone  County,  Mo.,  Vernon  Bailey,  on  side  hills  near  Marble  Cave. 

This  form  is  widely  distributed  through  many  of  the  Southern  States, 
having  been  collected  in  Florida,  Louisiana,  Texas,  Arkansas,  Lidian 
Territory,  etc.,  and  as  far  to  the  north  as  Kentucky,  opposite  Cincin- 
nati, Ohio.  Mr.  McDaniel  reports  its  occurrence  in  eastern  Texas,  in 
Anderson  Ccmnty. 

GeniiB  MESODON  Rafinesqiie. 

Helix  (Meaodon)  albolabria  Say. 

One  specimen. 

Stone  County,  Mo.,  near  Marble  Cave,  on  sidehills,  with  the  previous 
spe(*ies;  Vernon  Bailey. 

This  familiar  form  has  a  wide  geographical  distribution.  The 
nati(mal  collection  contains  numerous  examples,  forming  an  exceed- 
ingly fine  series,  embracing  nearly  seventy  trays. 

The  geographical  range  of  albolabrift  extends  from  Maine  to  Minne- 
sota, inclusive  of  Canada  (at  various  places),  thence  southerly  to 
Arkansas,  Mississippi,  and  Florida,  and  the  States  and  Territories 
included  between  the  above  northerly  and  southerly  lines,  comprising, 
as  shown  in  the  collection,  a  re])resentation  of  twenty-three  of  the 
States,  etc. 
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A8  \rould  naturally  be  sapiM)8e(l,  of  a  form  inhabiting  8o  gresit  an 
area,  (considerable'  variation  is  exhibited,  and  one  finds  adalts  in  some 
places  with  small  shells,  in  others  with  shells  conspicuously  large: 
some  with  elevated  and  some  with  depressed  shells.  Again,  in  some 
localities,  the  growth  lines  are  delicate,  and  the  shells  also  light  and 
thin;  others  have  heavy  shells,  and  a  coarse  sculpture.  Another  and 
more  striking  varietal  character  is  the  occasional  presence  of  a  tooth- 
like prominence  on  the  parietal  wall,  and  sometimes  a  toothlike  process 
is  seen  at  the  base  of  columella  on  the  peristome. 

The  genus  Menodon  is  re[)resented  on  the  Pacific  coast  of  North 
America  by  several  species.  At  the  present  time  there  is  a  great  gap 
between  the  western  and  northern  extension  or  limit  of  the  group  as 
we  trace  it  wefttward  from  the  Atlantic  side  of  the  continent,  and  the 
extremest  eastern  locality,  at  which  it  has  been  found  as  we  follow  it 
eastward  from  the  Pacific  coast.  Regarding,  as  1  do,  both  H.  Towh- 
sendiana  and  H.  ptychophora  as  Menodom^  and  considering  the  latter  as 
a  variety  of  the  former,  we  find  these  West  or  Pacific-coa«t  forms  ex- 
tending eastward  as  far  as  Idaho,  where  ptychophora  hjis  been  detected, 
near  Salmon  Eiver  and  in  the  valleys  and  on  the  slopes  of  the  Bitter 
Hoot  Mountains;  it  also  occurs  in  Montana,  accx)rding  to  Binney.  Be- 
tween western  Idaho  and  Minnesota  there  is,  it  will  be  seen,  a  great 
gap,  in  which  we  have  no  evidence  of  the  existence  or  presence  of  any 
form  of  Mesodon,  It  is  not,  however,  unreasonable  to  suppose,  that 
sooner  or  later  this  long  reach  will  be  materially  shortened  by  the  de- 
tection of  Mejtodon  at  new  localities,  both  in  the  easterly  and  westerly 
margins  of  the  present  boundaries. 

From  the  ^Iio(;ene  of  the  John  Day  region,*  in  the  neighl)orhood 
designated  as  the  North  Fork  of  the  John  Day  River,  Oregon,  longi- 
tude 1190  40',  latitude  44^  50',  as  given  by  Prof.  Condon,  we  find 
Mesodon  associated  with  H,  [ArionUi)  fidelisy  H.  (Pattila)  perstpeetim 
and  the  rare  and  curious  Ammonitella  Tatesii  of  Dr.  Cooper.t  To  the 
MesodoHj  which  I  regarded  as  an  uudescribed  form,  I  gave  the  name 
of  DalUL  The  other  species,  from  the  John  Day  beds,  are  familiar  to 
the  collector  and  student  of  recent  land  shells,  though  Tatesii  is  about 
as  rare  nsjidelis  is  common. 

Mesodon  DaUii  differs  from  any  of  the  living  representatives  of  the 
group  inhabiting  the  Pacific  States.  It  suggests  an  ancestral  form, 
tVom  which  may  have  proceeded  the  species  known  a«  columhiania^ 
devia,  germana^  etc.     Ammonitella   Yatesii  is  so  exceedingly  rare,  and 


*Hunetiii  of  the  W  S.  Geological  Survey  No.  18.  On  the  Marine  Eocene,  Freah- 
"water  Miocene  and  other  Fossil  Mollnsca  of  Western  North  America,  by  Chas.  A. 
White,  M.  1).  Washington,  1885. 

tThis  species  is  generally  referred  toby  authors  as  Gonoatoma  Yatesii,  but  Cooper's 
genus  Ammonitella,  1868,  which  is  based  on  this  form,  is  valid  and  should  therefore 
stand,  as  Rafinesque's  (ionontoma  (applied  to  a  group  of  fishes),  1810,  has  precedence 
over  the  use  of  said  name  in  the  Mollnsca,  (Held.,  1837)  by  twenty-seven  years,  aa 
well  as  over  Pfeiffer'suse  of  Gonontoma  in  1879. 
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is  so  restricted  and  peculiar  in  its  distribution,  that,  considereil  in  con- 
nection with  tbe  fossil  examples,  it  may  be  regarded  as  obsolescent  or 
as  an  interesting  survival  of  the  extraordinary  physical  changes  of  the 
John  Day  epoch,  and  the  apparent  absence  of  Menodon  in  the  region 
heretofore  indicated,  may  be  due  to  its  absolute  obliteration  through 
similar  causes  during  the  middle  or  later  tertiary  periods  as  well  as  to 
still  later  physical  changes. 

Helix  (Mesodon)  dentifera  Biuuey. 

One  dead,  fresh  example. 
Washington,  Miss. ;  Vernon  Bailey. 

Mr.  Bailey  has  carried  this  form  quite  far  to  the  South.  Its  range 
has  heretofore  been  given  as  from  Maine  to  North  Carolina. 

Heliz  (Mesodon)  thyroides  Say. 
Var.  bucculenta  (tould. 

Several  examples. 

Washington,  Miss,  (one  example  living);  near  Marble  Cave,  Stone 
County,  Mo.  (three  specimens),  o(;curring  on  the  sideliills,  and  at 
Houma,  La.  (nine  dead  specimens) ;  Vernon  Bailey. 

Mr.  Binney  says  of  thyroids:  "A  post-pliocene  si)ecies  now  found 
all  over  the  eastern  province.  The  variation  in  size  is  very  great. 
Tlie  small  or  hucmdentm  form  of  this  si)ecies  is  usually  that  found  i!i 
the  Southern  States.  Both  the  larger  and  smaller  forms  exhibit  a 
small  parietal  callosity  or  tooth,  and  the  shell  is  also  variable  in  the 
umbilical  feature."  Binney  credits  it  to  Washington  County,  Tex., 
and  Mr.  W.  L.  McDaniel,  of  Tyler,  Tex.,  has  collected  the  bucculenta 
form  in  Williamson  County  in  that  State. 

Some  examples  of  thyroides-bucculenta  that  I  have  inspected  are  exter- 
nally very  close  to  occasional  individuals  of  the  so-called  ptychopliora, 
from  Coeur  d'Alene,  Idaho. 

Genus  TRIODOP8IS  Rafiiiesqne. 
Helix  (Triodopsls)  inflecta  Say. 

Two  specimens,  dead. 

Stone  County,  Mo. ;  Vernon  Bailey,  July,  1892. 

The  above  examples  were  found  on  the  slopes  of  the  hills  near 
Marble  Cave.  The  species  inhabits  a  large  territory,  extending  from 
the  Atlantic  seaboard  westerly  to  the  valley  St«,tes  of  the  Ohio  and 
Mississippi  rivers,  and  southwesterly  to  Texaa.  A  well  marked  and 
easily  recognized  form. 

Helijc  (Tiiodopsis)  Levettei  Blund. 
Ten  examples. 

Fort  Huachuca,  Ariz.,  Dr.  A.  K.  Fisher,  May  14,  1892. 
The  specimens  collected  by  Dr.  Fisher,  though  much  larger  than  the 
type,  having  from  one-and-a-half  to  two-aud-a  half  more  whorls,  agree 
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j>erfectly  in  every  other  respect  and  also  agree  with  example^^  in  the 
U.  8.  National  Museum  (No.  Ili4481)  from  Tucson,  Ariz.,  presented  by 
the  late  Dr.  Isaac  Lea.  The  Lea  specimens,  of  which  there  are  several, 
include  examples  that  exhibit  the  characte^i8tic^«  of  Tnodopnis^  as  well 
as  others,  in  which  the  ])erist-ome  is  simple  or  not  tridentate  or  dentic- 
ulate, in  this  respect  being  like  other  species  that  have  been  placed 
in  the  above  genus,  and  show  upon  what  an  infirm  foundation  some  of 
these  gen<^ra  are  based. 

It  is  (fuite  evident  that  however  i>ersistent  the  tridentate  character 
may  be  in  certain  forms,  in  others  it  is  variable,  and  therefore  of  lit- 
tle value;  the  latter  may  be  regarded  as  the  connecting  links  which 
unite  Triodopni^  to  Mesodon, 

Bland^s  descriiition  •  rests  u^Km  '•  two  living  and  o!ie  dead  s|>ecimeu,'' 
collected  by  Dr.  (J.  M.  Levotte,  near  JSant^i  Fe,  N.  Mex.  Biiiney,  <juot- 
ing  Bland,  says;  '*  this  species  is  (juite  distinct  from  any  known  North 
American  or  other  form.  The  number  of  whorls  and  of  teeth,  their 
form  and  color,  with  the  color  of  the  shell  and  peristome,  are  its 
])eculiar  features.  The  strise  are  by  no  means  so  well  developed  as 
shown  in  the  figures." 

Further  on,  he  observes:  **  the  species  varies  in  the  number  of  teeth 
cm  the  peristome.  Some  have  one  basal  tooth  only,  which  in  some 
specimens  is  widely  and  bluntly  bifid." 

Attention  is  called  to  the  geographical  extension  of  the  range  of  this 
species  and  of  Patnla  strigosa  var.  HemphilU;  for  this  addition  to  our 
knowledge  we  have  to  thank  Dr.  Fisher  and  the  Biological  Division 
of  the  Department  of  Agriculture. 

From  the  habitat  of  Dr.  Levette's  examples  to  Tucson,  the  locality 
of  the  Lea  specimens,  and  Fort  Iluachuca,  is  nearly  400  miles  in  a 
southwesterly  direction ;  the  latter  place  is  so  very  near  the  boundary 
line  between  the  stat^  of  Sonora,  Mexico,  and  the  United  States,  that 
there  can  be  hardly  a  doubt  that  further  exploration  of  the  general 
region  will  detect  both  //.  (Patula)  HemphilH  and  //.  (Triodopsix) 
Leveitei  scmth  of  the  boundary,  and  add  their  names  to  the  list  of  the 
Mexican  fauna. 

(ientis  ARIONTA  Leaoh. 

Seoiion  LYSIXOE  H.  and  A.  Adams. 

Heliz  (Arionta)  califomienBis  Lea. 

One  specimen,  dead. 

Monterey,  Cal.,  **in  the  woods,"  October  8, 1891;  Vernon  Bailey. 

A  familiar  form,  which  seems  to  have  its  specific  center  in  this  region. 
I  collec^ted  a  large  number  of  the  above  at  this  place  in  Mavch,  1867,  in 
openings  on  grassy  slopes. 


•  Binney's  Manual  of  Am.  Land  She!  Is  ( BuU.  2S,  V.  S.  Nat.  Mus. ),  p.  385, 386.  fig.  419. 
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Heliz  (Arionta)  Dupetithouarsii  Desbayes. 

Two  examples,  dead. 

Monterey,  OaL,  with  the  foregoing,  on  the  same  day;  Vernon  Bailey. 
This  species  is  rather  local  in  its  occurrence;  the  Santa  Cruz  form, 
somewhat  differentiated  in  color  and  epidermis,  thoiLgh  modified  envi- 
ronmental conditions,  has  received  the  name  of  sequoicola. 

Helix  (Arionta)  RoweUi  Newcomb. 
=H,  Lohri  Gabb. 

Three  specimens,  dead. 

Fort  Huachuca,  Ariz.;  Dr.  A.  K.  Fisher,  May  14,  1892. 

Dr.  Fisher's  examples  agree  i)erfectly  with  the  specimens  in  the 
National  Collection,  collected  by  the  late  Prof.  Gabb,  who  fonnd  them, 
as  elsewhere  stated  by  me,  in  the  tablelands  of  Lower  Oalifornia,  near 
Mulege.  It  has  been  reported  from  the  Salt  River  Mountains,  7  miles 
north  of  Phcenix,  Ariz.,  by  Pilsbry,  and  has  been  credited  to  Chihuahua, 
Mexico,  and  still  further  to  the  eastward  in  tbe  State  of  Texas. 

It  is  interesting  to  note  its  occurrence  at  Fort  Huachuca,  associated 
with  PatuUi  Hemphilli  and  Triodopsis  Levettei. 

Binney,  on  page  22  of  tlie  Manual  of  American  Land  Shells,  in  si)eak- 
ing  of  JI.  Rowellij  says  it  '^has  been  referred  to  Arizona,  but  errone- 
ously," and,  in  connection  with  H.  Eemondi  fCarpenteriJ^  says  "it  is 
the  only  species  common  to  the  i)eninsula  and  mainland  of  Mexico;" 
these  statements,  in  the  light  of  later  knowledge,  require  correction. 
It  is  highly  probable  that  other  forms  now  regarded  as  i)eculiar  to  the 
peninsula  of  Lower  California,  will  sooner  or  later  be  detected  on  the 
mainland. 

Family   BirLIMULIl)^. 
Genus  BULIMUIiUS  Leach. 
Biilimulus  dealbatus  Say. 
Four  dead  shells. 

Stene  County,  Mo.,  near  Marble  Cave,  "on  the  side  hills;"  Vernon, 
Bailey. 

The  upper  whorls  of  the  adults  exhibit  the  longitudinal  ribbing  char- 
acteristic of  B.  Ragsdalei  Pilsbry.  This  species  has  heretofore  been 
reported  from  various  places  in  Texas  by  Mr.  Bailey  and  others  con- 
nected with  the  Biological  Division  of  the  Department  of  Agriculture. 
William  Lloyd  collected  several  examples  of  this  species  at  Monterey, 
Mexico,  in  1891. 

Family    srcX-IMID^K. 

GeuuH .  SUCCINE A  Drapaniand. 

Succinea  SaUeana  Pfeiffer. 

Six  examples,  dead. 

llouma,  La.,  Vernon  Bailey,  May  8,  1892. 

This  is  a  well-marked  species  and  quite  distinct  from  the  following: 
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Sucoiuea  oouoordialis  Gould. 

Six  K[K)ciineiiK. 

Hcmma,  La.;  Veruou  Bailey. 

This  also  Ih  a  welldefincHl  aiul  characteristic  form,  easily  separable 
from  the  preceding  species,  and  lias  heretofore  been  credited  to  "Lake 
Concordia,  in  Texas." 

PULM()NATA-HyUUOIM11LA. 

Fiimily  LlMN^tllDiE. 

Genus  PLANORBI8  Guettanl. 

Planorbis  tumidus  PfeiH'er. 

Nunierons  bleached  specimens. 

Pan  Handle,  Tex.,  August  25,  1892;  V'ernon  Bailey. 

The  shells  of  this  species  were  '*  found  in  a  dry  basin  on  the  prairie, 
at  an  altitude  of  3.G(J()  feet  above  sea  level.''  This  form  also  ocx^urs  in 
Nicaragua. 

Planorbis  trivolvis  Say. 

Ten  examples. 

llouma,  La.;  Ver!ion  Bailey,  May,  1802. 

These  shells  are  partly  juniors,  but  the  lot  contained  a  sufficient 
number  of  perfect  adults  to  admit  of  identitication.  A  common  form 
found  nearly  everywhere  in  North  America.  The  National  Museum 
contains  examples  from  Puebla,  in  the  State  of  Puebla,  and  fix)m  Jalapa, 
in  the  State  of  Vera  Cruz,  received  from  the  Mexican  Geographical 
Commission  a  few  years  ago. 

GeiiUH  PH7SA  Draparuaud. 
Physa  gyrina  Say. 

Numerous  living  examples. 

Stone  County,  Mo.,  Vernon  Bailey,  July  7, 1892. 

"Found  in  a  creek  near  Marble  Cave." 

Physa  mezicana  Philippi. 

Ten  or  more  living  specimens. 
Houma,  La. ;  Vernon  Bailey. 

These  agree  with  tlie  form  to  which  Philippi  gave  the  name  fnexi- 
cana;  it  appears  to  be  a  very  globose  variety  of  heterostropha. 

Soutibran(;hiata. 

Section  RHII'IIK)(}LOS.SA. 

Family  HKLICINID.i:. 

Genus  HELICINA  lianiarck. 

Helicina  orbiculata  8ay. 

Numerous  specimens. 

Missouri,  iu  Stone  County,  near  Marble  Cave;  Veraou  Bailey. 
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Common  on  the  slopes  of  the  hills. 

In  addition  to  the  localities  heretofore  credited  with  this  species,  Mr. 
McDaniel  has  collected  it  in  eastern  Texas,  in  both  Bell  and  Smith 
counties. 

Writing  of  this  form  Mr.  McDaniel  says:  ^*I  found  large  numbers  of 
this  species  in  Bell  County,  Tex.  The  exact  locality  was  on  limestone 
bluflfs  on  either  side  of  Salado  Creek.  On  one  morning,  just  after  a 
moderate  rain,  the  whole  face  of  the  cliffs  was  sprinkled  with  them. 
On  top  of  the  blufts  they  were  found  walking  on  twigs  in  the  low  brush 
and  brambles  and  on  trees  8  feet  from  the  ground.  Associated  with 
them  were  found  Helix  alternata  Say,  and  an  occasional  Bulimulus 
Sehiedeanm  var.  Mooreana  Pfr.  This  species  also  occurs  in  Florida.  I 
found  a  solitary  living  example  under  a  cedar  log  between  Tampa  and 
Rocky  Point  when  collecting  in  this  region  in  1869. 


The  following  marine  species  were  collected  by  Mr.  Bailey  on  the 
shores  of  St.  Louis  Bay  (Mississippi),  Gulf  of  Mexico. 

Class  PELECYPODA. 

Family  CHAMID.E. 

Genus  CHAM  A  Bniguiere. 

Chama  arcinella  Liun6. 

Valves  only. 

A  widely  distributed  form,  ranging  geographically  from  Hatteras  in 
the  north,  on  and  around  the  shores  of  Florida  and  the  Gulf  of  Mexico 
to  the  Antillean  region  as  far  south  as  the  island  of  Guadaloupe,  West 
Indies.  When  perfect  this  is  a  peculiarly  interesting  and  striking 
species. 

Family  VENERIDiE. 

GcDUH  DOSINIA  Scopoli. 

Doflinia  discus  Kueve. 

One  example,  fresh. 

This  species  is  quite  common  at  many  pla-ces  on  the  eastern  and  gulf 
shores  of  Florida  and  at  many  other  places  in  the  Gulf  of  Mexico.  Its 
northern  limit  is  given  asVii'ginia,  by  Dall,*  and  its  southerly  range  as 
Vera  Cruz. 

1  have  found  it  abundant  on  the  outer  beach  of  Amelia  Island  near 
Fernandiua,  Florida,  associated  with  Tellina  alternata  Say. 


'"  In  Bull.  No.  37,  U.  S.  National  MuHenm;  Cat.  marine  moUusks,  etc.,  southeasteru 
roust  of  the  IJDlted  Stjites,  etc. 

Proc.  K  M.  93 48 
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Class  GASTROPODA. 

Family  FASCIOLARIIDiE. 

Genus  FULGUR  Montfort. 

Folgur  perversa  Linud. 

One  good  example. 

This  form  has  a  wide  distribution,  and  is  one  of  the  largest  species 
of  marine  gastropods,  the  shell  often  attaining  a  length  of  15  inches  or 
more.  It  is  found  as  far  north  as  Cape  Ilatteras,  on  the  Atlantic  side, 
where  it  occ^urs  between  tide  marks;  thence  southerly,  along  the  coast, 
to  and  around  the  exti*emity  of  the  peninsula  of  Florida,  and  on  the 
shoi*es  of  the  (Uilf  of  Mexico,  in  many  localities,  with  Cuba  asitsaoath- 
erly  limit.  At  many  places  within  the  range  of  its  distribution  the 
animal  (softer  parts)  is  used  as  an  article  of  food.  It  is,  however,  for 
the  most  part,  tough  and  indigestible,  in  these  respects  rivaling  the 
abalones  or  Haliotis  of  the  Pacific  coast,  which  are  so  largely  used  as 
food  by  the  Chinese,  and  also  exported  to  China  in  great  quantities  for 
culinary,  or  rather  gastronomic  puqioses. 

Family  LITTORINID^. 

GeDUH  LITTORINA  Fdrussac. 

Littorina  irrorata  Say. 

Numerous  specimens,  living. 

This  also  is  an  abundant  and  widely  distributed  species,  living  not 
o!ily  between  tide  marks,  but  frequently  far  above  high-water  line;  it 
occurs  on  the  shore  of  Rhode  Island,  thence  along  the  shores  southerly 
around  Florida  and  the  Gult  of  Mexico  to  Texas  and  is  credited  to  the 
West  Indies  and  the  island  of  Jamaica. 

It  is  a  solid  and  rather  pretty  form,  and  may  be  seen  in  localities 
where  it  occurs,  crawling  up  or  attached  to  the  stiff,  wiry  sedge  grass 
of  the  lagoons  and  salt  meadows  or  marshes  near  the  shore- 
Family  NATICIDiE. 
Sub^eiius  NEVERITA  Kisao. 
Neverita  duplicata  Say. 

One  dead  beach-shell. 

A  common  form  at  many  places  along  the  ocean  and  gulf  shores  from 
Massachusetts  Bay  to  Texas ;  occurs  also  at  Vera  Cruz.  I  have  collected 
numerous  examples  on  Nahant  and  Chelsea  beaches  in  the  north,  and 
on  botli  coasts  of  Florida,  and  on  the  Florida  Keys,  in  the  south. 

Jjunatia  heros  Say,  may  be  regarded  as  the  Atlantic  analogue  of  the 
West  American  or  Pacific  Lunatia  LewlsHy  though  the  latter  attsiins  a 
much  larger  size  thau  keroit.    So  Neverita  dujplicata  may  be  considered 
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as  the  east  <joast  analogue  of  tbe  Pacific  N,  liecluziaruij  thougb  the 
hitter  exhibits  remarkable  extremes  of  variation  in  many  ways,  and  is 
much  less  constant  in  form  than  duplicata.  I  have  collected  both  of 
these  western  forms  at  many  ]>laces,  from  Paget  Sound  to  San  Diego. 
L.  Xeirmtis  occasionally  met  with  of  extremely  large  size;  it  is  the 
giant  of  the  Naticas;  it  is  frequently  eaten  by  the  Indians  inhabiting 
the  region  bordering  on  the  sound. 

Family  NEKITIDiE. 

Gen II H  NZSRITINA  Lamarck. 

Neiitina  reclivata  Say. 

Numerous  living  examples. 

Dall  gives  the  distribution  of  this  species,  as  St.  Augustine  and  both 
coasts  of  Florida,  Texas,  and  the  West  Indies  to  Jamaica,  the  latter 
place  being  its  southerly  limit  so  far  as  known  at  the  present  time. 
Wherever  found  it  is  usually  quite  abundant.  It  is  a  rather  pretty 
and  well  cliaracterized  species.  It  is  quite  common  around  the  mouth 
of  Hillsboro  River  where  the  stream  flows  into  the  bay  near  Tampa. 

Class  CEPHALOPODA. 

Family  SPIRlJLIDiE. 

Gonus  SPIRULA  Lamar«k. 

Spirula  peronil  Lamarck. 

One  example,  shell. 

This  is  a  pelagic  species  aiid  its  shells  are  found,  sometimes  in  vast 
numbers,  after  storms  or  high  winds,  cast  up  on  the  beaches.  The 
shells  which  are  internal,  are  quite  common  in  collections,  and  are  often 
sold  and  used  for  fancy  shellwork,but  complete  and  perfect  examples, 
animal,  shell  and  all,  are  rarely  met  with  in  the  museums, 

Washington,  D.  C,  yovembcr  15, 1893, 
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ON  THE  RELATIONSHIPS  OF  TAYLOR'S  MOUSE.  SITOMYS 

TAYLORI. 

BY 

Frederick  W,  True, 

Curator  of  the  Department  of  Mammals. 

In  1887,  Mr.  Oldfleld  Thomas  describe<l  a  very  small  mouse  from  San 
Diego,  Texas,  under  tlie  name  of  HenperomyH  (  Veftpenmuft)  taylori.* 
Later  he  gave  a  full  description  of  it  under  the  name  of  Crieetus  ( Ves- 
perimus)  tayloriA 

For  many  years  the  National  Museum  possessed  no  examples  of  this 
interesting  little  species  except  a  mutilated  skin  in  alcohol,  but  on  two 
occasions  since  1887  it  has  received  some  ('omplete  specimens  in  alcohol 
from  Mr,  William  Taylor,  in  whose  honor  the  species  was  named. 

This  mouse  is  readily  distinguishable  from  other  American  field-mice, 
as  Mr.  Thomas  has  pointed  out,  by  its  small  size  and  nearly  uniform 
coloration. 

Mr.  Thomas  placed  it  unhesitatingly  in  the  subgenus  VesperimuSj  and 
remarked  *^no  detailed  comparison  is  needed  of  this  little  mouse  with 
its  nearest  allies."  I  propose  to  show,  however,  that  it  possesses  char- 
acters intermediate  between  those  of  Vesperimm  and  OnychomySj  and 
is  typical  of  neither. 

Dr.  C.  H.  Merriam,  in  1889,  raised  the  subgenus  Onychomys  of  Baird 
to  the  rank  of  a  genus,  giving  as  the  principal  characters  tlie  follow- 
ing:}: 

1.  Anterior  upper  molar  with  three  external  and*two  internal  cusps. 
Last  lower  molar  subcircular  in  outline. 

2.  "Coronoid  process  of  mandible  well  developed,  rising  high  above 
the  condylar  ramus  and  directed  backward  in  the  form  of  a  large  hook." 

3.  Nasals  wedge-shaped  behind. 

4.  Body  stout  and  heavy;  tail  short  and  thick. 

6.  Hind  feet  with  four  phalangeal  tubercles  only. 

These  characters  are  contrasted  with  those  of  Hesperomys  §  (especially 
subgenus  Venperimv^)^  in  which  the  first  upper  molar  has  three  cusps 
on  each  side,  the  last  lower  molar  is  somewhat  elongated,  the  coronoid 
process  is  very  short,  the  nasals  are  truncated  behind,  the  tail  is  long, 
and  the  hind  feet  have  six  tubercles. 


*Aiin.  &  Mag.  Nat.  Hist.,  5th  ser.,  xix,  1887,  p.  GS. 
tl*roc.  Zool.  Soc,  London,  1888,  p.  446. 
t  North  Amer.  Fauna,  2,  1889,  p.  3. 
f  =  SUamtiH. 

Proceedingfl  National  Muaeum,  Vol.  XVI— No.  972.  ^-^  , 
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Upon  examiniug  critically  speciineus  of  t^tomys  taylori^  1  find  that  a 
diflferent  combination  of  characters  exists.  Thus,  the  anterior  upper 
molar  has  three  cusps  on  each  side,  and  the  last  lower  molar  is  some- 
what elongated,  as  in  Vesperhnm,  but,  on  the  contrary,  the  coronoid  pro- 
cess is  high  and  i)rominent,  as  in  Onycliomys.  The  nasals  are  trunca- 
ted behind,  as  in  Yesperimus,  In  the  proportion  of  the  length  of  the 
tail,  however,  the  species  is  intermediate  between  the  two  subgenera. 
Thus,  in  Onychomys  the  average  length  of  the  tail,  for  all  the  specimens 
of  the  several  species  cited  by  Br.  Merriam  in  1889  (except  O.  lonffipe^)^ 
is  46  i)er  cent,  of  the  length  of  the  head  and  body;  the  longest  tail,  62 
per  cent.,  is  found  in  0.  longicaudus^  and  tlie  shortest,  36  per  cent.,  in  O. 
melanophrys.  The  average  for  four  spe<;imens  of  Sitomys  ( YeHperimun) 
leucopus  is  89  per  cent,,  while  in  S.  tayloriit  is  65  to  70  per  cent. 

The  hind  feet  in  8.  taylorihskvesix  tubercles,  as  in  ordinary  Vesperimu^, 
but  some  hairs  are  fo^uid  on  the  anterior  part  of  the  soles  as  far  as  the 
base  of  the  toes,  and  even  under  the  toes  themselves. 

On  account  of  the  peculiar  combination  of  characters  mentioned 
above,  I  am  dis])osed  t^  regard  S,  taylori  as  the  tyim  of  a  separate  sub- 
genus, which  may  be  termed  Baiomys. 

Baiomys,  snbgen.  nov. 

Ascending  ramus  of  mandible  short  and  erect.  Condyle  temiinal. 
Coronoid  process  well  developed,  uncinate,  and  near  the  condyle. 

Size  very  small,  tail  short.    Plantar  tubercles,  six.    Soles  hairy. 

With  Yesperimus  and  Onychomys^  this  subgenus  will  form  one  section 
of  the  genus  Sitomys.  It  is  more  closely  allied  to  the  former  than  to 
the  latter.  In  Yesperimus^  the  nearest  ally,  as  Mr.  Thomas  has  pointed 
out,  is  *S*.  (  Yesperim^is)  michiganensis^  which  has  many  of  the  character- 
istics of  S.  taylori^  but  so  far  as  regards  the  skull  is  typical  of  the  sub- 
genus to  which  it  b^ngs. 
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NOTES  ON  THE  NATURAL   HISTORY   OF   ALDABRA.   ASSUMPTION 
AND  GLORIOSO  ISLANDS,  INDIAN  OCEAN. 

BY 

Dr.  W.-L.  Abbott.* 

The  atoll  of  Aldabra  lies  220  miles  northwest  of  the  north  point  of 
Madagascar,  in  latitude  D^  25'  south,  and  longitude  46"^  east.  It  is  about 
22  miles  long  by  8  miles  in  extreme  width,  the  long  axis  lying  east  and 
west.t  It  is  entirely  of  coral  formation,  and  forms  an  oval  ring  of  land, 
broken  at  several  points  by  channels,  and  inclosing  a  lagoon.  The  ring 
of  dry  land  is  widest  at  the  southeast  and  northwest  corners,  where  it  is 
nearly  3  miles  across.  The  (Jrande  Terre,  or  main  island,  forms  three- 
fifths  of  the  circumference  of  the  ring.  It  includes  (from  midway  on 
the  western  side  of  the  ring)  the  whole  southern  and  eastern  sides 
to  a  point  on  the  north  shore,  being  35  miles  long.  It  is  separated 
by  Pass  Hourreau,  200  yards  wide,  from  North  or  Middle  Island.  This 
is  12  miles  long,  forming  the  north  shore  as  far  as  Grand  Pass.  This  is 
the  principal  opening  into  the  lagoon.  It  is  400  yards  wide,  and  8  to  10 
fathoms  deep.  West  of  this  lies  lie  Picard,  or  Northwest  Island, 
forming  the  northwestern  corner  of  the  atoll.  It  is  about  5  miles  long. 
Between  the  south  end  of  lie  Picard  and  the  northwest  end  of  Grande 
Terre,  lie  half  a  dozen  small  islands  and  as  many  shallow  channels. 
The  lagoon  is  about  20  miles  long  and  6  miles  in  width.  Excepting  in 
the  northwestern  corner  near  Grand  Pass  and  in  a  few  channels,  it  is 
very  shallow,  half  of  it  being  nearly  dry  a1  low  tide.  Grand  Pass  is 
the  only  inlet  deep  enough  to  allow  the  passage  of  a  large  vessel,  and 
through  this  the  current  runs  with  great  rapidity,  5  to  7  knots,  so  that 
it  is  dangerous  for  sailing  vessels  except  at  the  turn  of  the  tides.  At 
Pass  Hourreau  there  is  a  narrow  channel,  through  which  a  small 
vessel  might  pass.  The  inner  or  lagoon  shore  of  the  land  is  everywhere 
bounded  by  mangrove  swamps,  intersected  by  numerous  channels. 
During  the  northwest  monsoon  a  heavy  swell  rolls  in  through  Grand 
Pass  and  breaks  upon  the  reef  within  the  lagoon.  It  is  very  danger- 
ous to  boats  at  such  times,  and  the  pass  can  not  be  traversed.  There 
are  numerous  islands  scattered  about  the  lagoon,  the  longest  being  lie 
Sepoy,  about  5  miles  from  Grand  Pass  and  directly  opposite  to  it,  and 
lie  Michel,  opposite  to  Pass  Hourreau,  and  close  to  the  southern  side 


••  Edited  by  Frederirk  W.  Tnu',   with  tbe  assistunce  of  other  curators  of  the 
Museum.    No  identifications  of  specicH  were  inchidcd  in  Dr.  Abbott's  manuscript, 
f  Tlie  island  was  completely  surveyed  by  II.  M.  S.  Alert,  in  1882. 
Proceedings  National  Museum,  V»>1.  XVI -No.  973. 
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of  the  lagoon.  Tliere  are  hundreds  of  other  smaller  islets,  varying 
in  size  from  a  few  acres  to  a  few  square  yards. 

The  atoll  is  entirely  of  coral  formation.  Darwin,  in  his  "  Coral  Reefs,^ 
relying  principally  on  the  reports  of  Capt.  Moresby,  did  not  regard  it 
as  a  trne  atoll.  The  rocks  of  which  it  is  composed  were  said  to  be  "^  vitri- 
fied." The  rock  certainly  resembles  lava  in  its  outward  appearance: 
but  it  is  easily  broken,  and  the  fracture  displays  a  white  interior  and 
numerous  fossil  corals  that  are  in  a  scarcely  Jiltered  state.  The  rock 
gives  a  i)eculiar  ringing  sound  when  struck. 

The  principal  difference  between  Aldabra  and  other  cx)ral  islands  is, 
that  it  seems  to  be  of  very  ancient  formaftion  and  has  undergone  an 
elevation  of  15  to  20  feet.  The  island  is  flat,  composed  almost  entirely 
of  naked  coral  rock,  rough  and  jagged,  completely  honeycombed  in 
every  direction  with  pits  and  tissures.  Scarcely  any  soil  exists,  except 
ing  where  a  small  quantity  of  rich  mold,  formed  by  decomposing  coral 
has  accumulated  in  hollows  of  the  rock.  The  sea-face  is  an  overhang- 
ing clif!'  of  rock,  but  in  a  few  places,  especially  on  tie  Picard  and  on 
the  west  coast,  are  sandy  beaches  and  low  sand-hills.  Upon  the  south 
coast  are  Dune  ,lcan  Louis  and  Dune  du  Meche,  sand  hills,  which  reach 
(k")  feet  above  sea  level — the  highest  points  in  Aldabra. 

Nearly  the  whole  surface  is  covered  with  a  dense,  almost  impene- 
trable scrub  of  tangled  bushes.  No  large  trees  now  exist  except  the 
mangroves,  which  attain  a  height  of  60  feet  and  a  diameter  of  a  foot 
or  more.  Formerly  some  large  trees  existed,  as  shown  by  the  decay- 
ing stumps  and  fallen  logs,  occasionally  2  feet  in  diameter,  still  to  be 
found  upon  lie  Picard.  In  some  i)laces  the  larger  mangroves  are  dead 
over  areas  of  several  acres.  The  disappearance  of  the  larger  trees  can 
only  be  attributed  to  a  diminution  in  the  rainfall. 

The  supply  of  fresh  water  is  very  scanty,  only  obtainable  in  hollows 
in  the  rock,  except  at  one  place  near  the  southeast  corner  of  Grande 
Terre.  Here  there  is  a  sort  of  spring,  filling  a  hollow  in  the  rock  6 
by  2  feet,  and  5  feet  deep.  This  seems  to  drain  a  considerable  area,  as 
the  level  of  the  water  can  not  be  appreciably  lowered  by  baling  out. 
The  water  is  of  poor  quality. 

The  rainfall  is  scanty  and  very  irregular*  Sometimes  many  months 
elapse  during  which  not  a  drop  of  rain  falls,  and,  on  the  other  hand,  6 
inches  have  been  registered  in  a  single  night. 

The  islets  in  the  lagoon  are  of  very  peculiar  form,  generally  more  or 
less  mushroom-shaped.    The  level  of  their  flat  summits  is  a  few  feet 


SP. 


.level  of  present  reef. 
Fig.  1.— Seotioii  of  an  ialet  in  the  lagoon. 


above  that  of  spring  tides.  They  are  evidently  the  remains  of  the 
aiiiCient  floor  of  the  lagoon.  All  the  other  parts  having  been  cut  away 
by  the  action  of  the  water,  the  sides  of  all  are  undermined,  and  the 
smaller  frequently  present  a  very  perfect  mushroom- shape,  as  ishown 
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in  the  accompauyiug  figure.  Sometimes  the  top  is  30  feet  in  diameter, 
perched  upon  a  support  of  5  or  6  feet  in  thickness. 

As  before  stated,  the  island  is  full  of  pits.  These  are  often  20  to  30 
feet  in  diameter  and  as  many  feet  deep,  and  are  full  of  salt  water  at 
high  tide.  Near  tlie  Avestern  end  of  the  floor  of  the  lagoon  is  a  large 
hole,  through  which  the  water  spouts  up  as  the  tide  rises.  This  open- 
ing doubtless  communicates  with  the  sea  outside  through  subterra- 
nean passages,  and  as  the  tide  outside  the  lagoon  is  one  or  two  hours 
in  ad  stance  of  that  inside,  this  phenomenon  is  easily  accounted  for. 

The  currents  sweep  with  great  rapidity  through  the  lagoon,  especially 
near  the  channels,  but  in  some  of  the  calmer  corners,  particularly  in 
the  southwest,  the  bottom  is  covered  with  a  layer  of  fine  white  mud, 
similar  to  that  described  by  Darwin  at  Keeling  atoll. 

The  average  temperature  on  the  island  during  October  was  76^  in 
early  morning  and84o  during  theday.  After  the  monsoon  changed,  early 
in  December,  it  became  much  damper  and  warmer — up  to  90°  in  the  shade 
at  2  p.  m.  During  October  and  November  we  had  no  rain,  the  vegeta- 
tion became  quite  dried  up,  and  mosquitoes  were  absent.  In  December 
about  15  inches  of  rain  fell ;  vegetation  awakened,  nearly  every  plant  put 
forth  fresh  green  leaves  and  flowered.  A  more  complete  transforma- 
tion could  scarce  be  imagined.  The  desert  island  became  a  blooming 
garden  filled  with  the  perfume  of  flowers. 

The  most  remarkable  indigenous  inhabitant  of  Aldabra  is  the  gigan- 
tic land  tortoise,*  similar  to  those  of  the  Galapagos  group.  They  were 
formerly  very  abundant,  but  being  easily  caught  and  in  great  demand 
for  their  flesh,  their  numbers  have  been  greatly  diminished  by  the 
whalers  and  fishermen  visiting  the  island.  They  are  now  protected 
(nominally)  by  the  government  of  Seychelles,  to  which  Aldabra  belongs. 
They  are  still  found  upon  Grande  Terre  and  lie  Nord,  probably  in  con- 
siderable numbers,  although  I  met  with  but  few,  a«  many  parts  of 
Aldabra  are  wholly  inaccessible,  owing  to  the  rugged  surface  and  dense 
jungle.  They  were  completely  exterminated  upon  lie  Picard  about 
twelve  years  since,  but  have  recently  been  reintroduced  by  the  present 
lessee  of  the  island,  Mr.  James  Spurs.  At  the  present  day  they  are 
more  plentiful  in  the  Seychelles  than  in  their  original  habitat.  They 
were  brought  many  years  since  to  the  former  islands,  where  they  breed 
freely  in  confinement,  and  are  much  valued  for  food,  being  eaten  at  mar- 
riage feasts  and  on  other  festive  occasions.  It  is  the  only  remaining  spe- 
cies of  the  gigantic  land-tortoises  that  formerly  inhabited  Bourbon,  Mauri- 
tius, and  Rodriguez  (and  probably  also  Madagascar)  at  the  time  of  their 
discovery.  A  siugle  individual,  probably  of  the  Rodriguez  species,  still 
lives  at  Fort  George  Barracks,  in  Mauritius.  The  greatest  enemy  of 
the  land  tortoise  is  the  common  rat,  which  swarms  upon  Aldabra  and 
eats  the  young  as  soon  as  they  are  hatched. 

The  only  other  land-reptiles  upon  Aldabra  are  a  small  lizard  (Able- 

*  Probably  Testudo  elephantina,    F.  A.  L.  ^  , 
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pharuM  pcecilopleurtts)  and  two  gei*kos  (Hemidactylus  mabouia  and  Pkd- 
iuma  abbotti*). 

Turtles  are  plentifal.  Many  thousands  annually  ascend  the  sandy 
beaches  to  deposit  their  eggs.  Tortoise-shell  was  formerly  gathered  iu 
large  quantities,  but  this  fishery  has  been  overworked  and  large  **carre" 
are  now  scarce. 

Mammals  are  represented  by  a  large  fruit  bat  (Pteropus  aldabrensU, 
True),  and  two  smaller  bats.t  Rats  (Mus  decumanus)^  probably  from 
wre(!ked  veSwsels,  swarm  everywhere,  and  are  very  destructive.  Cats, 
jirobably  from  the  same  source,  are  common  upon  Grande  Terre,  where 
they  have  completely  exterminated  the  flightless  rail. 

Land-birds  are  represented  by  fourteen  resident  and  six  accidental 
or  visiting  8pe('ies;  wjiter-birds  by  twenty-four  species.  Doubtless 
many  more  occasionally  visit  the  island  from  Madagascar  and  Africa. 

The  most  interesting  species  of  birds  is  the  curious  flightless  rail 
{Rougeiius  aldabranus,  Ridgway),  the  sole  survivor  of  the  numerous 
flightless  birds  that  inhabited  the  Mascarine  Islands  at  the  time  of 
their  discovery.  I  fear  the  present  species  must  follow  their  example^ 
as  their  arch  enemy,  the  cat,  has  already  ext^irminated  them  from 
Grande  Terre,  and  must  sooner  or  later  reach  the  other  smaller  islands 
of  the  group,  where  the  rails  as  yet  abound  in  great  numbers.  The 
other  land-birds  are  apparently  similar  to,  or  identical  with,  Madagascar 
species. 

Boobies  of  several  species,  J  frigates  {Fregata  aquila  minor)^  and 
various  species  of  terns  §  and  sandpipers,  abound. 

A  flamingo  (Phoenicopferus  eryihrceuB  f)  is  found  in  considerable  num- 
bers. This  is  particularly  interesting  as  having  also  existed  in  Mauri- 
tius at  time  of  its  discovery. 

Fish  are  not  very  plentiful  in  the  neighborhood  of  the  islands.  Huge 
cocoanut-crabs  (lobsters)  abound,  as  also  land-crabs. 

Insects  are  not  numerous  either  in  species  or  individuals.  Six  or 
seven  butterflies,  a  few  moths,  a  dragonfly,  a  few  beetles,  some  flies, 
and  bees  are  found.||     Mosquitoes  abound 


*New  species  described  by  Mr.  Stejneger. 

tOne  of  these  is  Xyciinomus  pumilus.     F.  W.  T. 

J  Only  Sula  pvscator  (Linn.)  is  represented  in  the  conection  made  by  Dr.  Abbott,— 
R.R. 

$  Sterna  bernsteini,  S.fuliginoHa^  S.  melanaucheriy  Anous  stolidus  and  Gygis  alba, — R.  R. 

)|Mr.  Liuell  furnishes  the  foUowing  list  of  Aldabra  insects  received  from  Dr. 
Abbott: 
Butterflies : 

1.  IMadema  misijjpuSy  L.  Hoth  sexes  taken ;  ^ ,  black  with  violet-shot  white  spots; 

9,  brown  with  black  and  white  wing-tips,  closely  imitating  DanaU  ckry- 
8ipj)U8.,  The  distribution  of  this  species  is  remarkable.  It  is  rare  in 
America  from  South  Florida  through  tlie  West  Indies  to  the  Amazon  region ; 
more  common  in  Africa  (except  the  Mediterranean  region)  and  through 
Southern  Asia  and  the  Malay  Archii)elago  t^  New  Holland. 

2.  Junonia  clelittf  Cram.     Common  in  South  and  East  Africa. 
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The  islands  are  covered  with  dense  scrub,  mostly  composed  of  shrubs 
4  to  8  feet  high.  No  large  trees  except  mangroves  now  exist,  and 
small  plants  are  remarkably  scarce.  There  are  no  ferns  or  orchids,  but 
considerable  quantities  of  Orchilla  moss  are  gathered.  Formerly 
"porch^,''  and  "  bois  rose"  grew  to  considerable  size,  judging  from  the 
decaying  stumps  and  logs.  A  few  cocoanut  trees  exist,  mostly  upon 
lie  Michel. 

Aldabra  is  not  permanently  inhabited,  but  there  are  usually  a  few 
fishermen  from  Seychelles  living  there.  The  whole  Aldabra  group, 
including  Aldabra,  Astove,  Assumption,  and  Cosmoledo,  belongs  to 
the  British  colony  of  Seychelles,  and  is  leased  by  the  Government 
for  the  turtle  and  tortoise-shell  fishery. 

ASSUMPTION  ISLAND. 

Assumption  li^s  20  miles  southeast  of  Aldabra  and  is  about  5  miles  long 
by  IJ  miles  wide.  In  its  physical  features  it  is  much  like  Aldabra,  but 
its  surface  is  smoother  and  it  is  not  so  densely  ex)vered  with  scrub.  A 
considerable  part  of  the  surface  is  covered  with  "champignon,''  as  the 
rugged  fossil  coral  rock  of  Aldabra  is  called.  There  are  two  large  sand 
dunes  upon  the  eastern  shore,  about  70  feet  high,  which  are  visible  from 
a  considerable  distance.  No  fresh  water  exists,  unless  just  after  a 
rain,  when  a  little  collects  in  hollows  in  the  rock.  The  animal  life  and 
vegetation  is  similar  to  that  Of  Aldabra.  The  little  flightless  rail 
(Rougetius  abbotti,  Eidgway)*  abounds,  as  well  as  most  of  the  other 
land-birds  found  upon  the  latter  island.  Numbers  of  goats  run  wild, 
having  been  introduced  many  years  since  from  Europa  Island  (in 
Mozambique  Channel). 

aLORIOSO   ISLAND. 

Glorioso  Island  lies  about  90  miles  west-northwest  of  the  north  point 
of  Madagascar  (Cape  Amber),  and  120  southeast  of  Aldabra.    It  is 

3.  Lycama  ielicanuSy  Hti)>.     South  Knrope  through  East  Africa  to  the  Cape  of 
Good  Hope. 
Dragonfly : 

1.  Pantala  flavescens.  Fab.     A  common  East  African  species. 
Myrmeleon.     Myrmeleon^  sp. 
Mantid : 

1.  Polyspilota  rariegata,  Oliv.     An  East  African  species. 

Beetles : 

1.  Oxythyreaamabiliaj  f'^chimh.',  var.     Smaller  than  the  continental  forms. 

2.  Small  scarabseid — undetermined. 

3.  Small  longicorn — undetermined. 
Waups: 

1.  SpheXj  sp. 

2.  Monedulttj  sp. 
Other  diptera: 

OdonUmyia,  sp.  F.  W.  T. 

*  A  different  8p«»cies  from  that  of  Aldabra,  described  in  The  Auk,  for  January, 
1894.— R.  R.  ^  T 
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situated  upon  the  Houth  end  of  the  (ilorioso  bank.  The  bank  is  abont 
8  miles  long  by  2  in  width,  lie  du  Lise  lies  at  the  north  end  of  the 
bank. 

Glorioso  Island  contains  abont  700  acres,  being  1^  miles  long  by  1  mile 
wide.  Ft  is  partly  covered  with  sand  hills  50  to  00  feet  high.  Formerly 
it  was  almost  entirely  covered  with  a  growth  of  ^^porche,"  '*boi8 
rose,"  '*fonche"  and  other  large  tret^s,  bat  at  present  many  have  been 
cut  down.  The  soil  is  unusually  fertile  for  an  oceanic  island,  having 
been  manure<l  for  ages  by  thousands  of  sea-birds.  ^<  Champignon,''  or 
fossil — coral  rock,  such  as  composes  Aldabra,  Cosmoledo,  etc.,  exists  in 
only  a  few  spots,  and  the  soil  or  sand  is  of  fair  depth.  Large  quanti- 
ties of  maize  are  grown.  Water  from  wells  is  of  jyoot  quality.  There 
are  five  species  of  land-birds,  thre^  of  which,  a  sun  bird,*  Zosieropa^S 
and  a  bulbulf  are  probablj^  peculiar. 

Common  fowls  run  wild  in  the  jungle  in  considerable  numbers.  Tliey 
are  very  shy  ami  not  easy  to  shoot.  Among  sea-birds  there  is  a  booby, 
which  seems  to  be  peculiar  to  the  island.§  They  breed  in  large  num- 
bers ui)on  the  ''fouche"  trees,  in  company  with  frigates  and  common 
boobies. 

Upon  the  neighboring  small  islet  of  Lise  vast  numbers  of  "Wide- 
awake" terns  (/S'terMa/tt/i^i»o«a)  breed,  together  with  "Geneipil"  and 
"Capucin"  boobies  (Sula  cyanops  and  S.  piacator).  A  gecko  {Hemidae- 
fyUis  mabotUa)  and  two  other  lizards,  {AhlepharuH  gloriosus  Stejneger, 
Zonosaurus  madagascariensis)  are  plentiful.  Numbers  of  wild  cats 
range  the  jungle,  so  that  birds  are  far  less  numerous,  individuaUy, 
than  in  Aldabra. 


*  Cinnyrift  souimanga. 
f  Z.  m  adagasca  ricn  sis. 
t  Ixocincla  madagascanensisf 

^  Two  species  of  boobies  were  coHected  by  Dr.  Abbott,  SuJacjfanops  and  S.  pUoal^, 
but  both  of  these  are  of  very  wide  distribution . — K.  R, 
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REMARKS  ON  JAPANESE  QUAILS. 

BY 

Leonhard  Stejneger. 

When  writing  my  remarks  on  the  Japanese  quails  recently  sent  me 
by  Dr.  Ijima  (Proc.  U.  S.  Nat.  Mus.,  xvi,  1893,  p.  623)  I  had  not  yet 
seen  Mr.  Oglivie  Grant's  "Notes  on  the  Geuas  Coturnix^  (Ann. 
Mag.  Nat.  Hist.  (6)  x,  1892,  pp.  166-173),  in  which  he  advances  the 
theory,  or  rather  announces  as  a  demonstrated  fact,  that  there  are  two 
species  occurring  in  Japan  (and  other  portions  of  eastern  Asia)  viz : 
G.  coturnixy  the  typical  European  species,  and  C.  japonica,  which,  in 
their  purity,  may  be  distinguished  as  follows : 

a^  Feathers  ou  throat  and  chin  short  and  rounded. 

h  ^  A  blaok  band  down  the  middle  of  the  throat C,  ootumix  ^ 

6'^  No  black  band  down  the  middle  of  the  throat. 

c'  Chin  and  throat  white C  cotumix  $ 

c^  Chin  and  throat  dark  vinaceous-cinnamon  [dall  brick-red,  O.  G.] 

C.japonica  <J  ad. 
a'  Feathers  on  throat  and  chin  elongate  and  lanceolate. 

b  ^  Entire  throat  white C.japonica  $ 

h^  Middle  of  throat  suffused  with  dark  cinnamon-rufous C.japonica  ^  juv. 

The  multitude  of  specimens  which  do  not  fall  within  the  limits  I  have 
here  drawn,  he  disposes  of  by  the  following  remark :  "  The  intermedi- 
ate forms  are,  as  I  shall  presently  show,  undoubtedly  the  results  of  inter- 
breeding." But  I  am  sorry  to  say  that  he  does  not  show  this,  for  there 
is  no  discussion  of  the  material  upon  which  he  bases  his  remarks,  nor 
are  we  furnished  with  a  list  of  his  specimens  with  the  accompanying 
data  upon  which  we  might  be  enabled  to  base  an  opinion  as  to  the  cor- 
rectness of  his  conclusions.  All  he  gives  us  is  a  bare  assertion  to  the 
above  effect,  the  essential  part  of  which  is  as  follows :  "  In  Japan  and 
China  the  migratory  Quail  (0.  cotumix)^  as  already  pointed  out,  inhab- 
its the  same  tract  of  country  during  the  breeding  season  as  C.japonieaj 
and  there  can  not  be  the  slightest  doubt  that  the  two  species  fre- 
quently interbreed,  with  the  result  that  all  sorts  of  intermediate  hybrids 
are  produced.  These  intermediate  plumages  are  most  noticeable  among 
the  male  hybrids.  For  instance,  some  have  the  dull  brick-red  throat 
of  C.  japonica  and  the  black  anchor-shaped  mark  of  C.  cotumix^  others 
have  only  the  upper  two-thirds  of  the  throat  dull  red  and  the  lower 
third  white,  while  again  a  third  lot  have,  in  addition,  a  black  band  down 
the  center  of  the  red  part,  and  all  kinds  of  intermediate  s!  ages  between 
these  three  examples  may  be  found.'^ 
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It  is  evidently  in  order  to  meet  the  objection  that  rufouB-throated 
males  are  often  found  in  Europe  that  he  makes  the  following  remark: 
"Equally  also,  tliough  of  secondary  importance,  C  cotumix  inter- 
breeds freely  with  the  red-throated  resident  race  (0.  capen^)^  in  South 
Africa  and  the  islands  surrounding  the  coast,  and  the  results  are  seen 
in  the  many  male  birds  from  South  Africa  and  Southern  Europe,  etc., 
in  which  the  white  parts  on  the  sides  of  the  head  and  throat  are  more 
or  less  suffused  with  the  bright  rufous  chestnut  of  the  resident  bird.'' 

But  this  is  hardly  more  than  a  postulate,  and  it  is,  in  fact,  some- 
what difficult  to  see  how  such  a  hybnidization  can  take  place  between 
a  resident  species  and  a  subspecies  (and  he  calls  them  only  "  races ^). 
the  results  to  be  found  both  among  the  residents  and  the  migrants, 
The  facts  are  that  these  so-called  intermediates  between  C  capensis 
and  C,  cotumix  are  not  only  found  in  South  Africa  and  Southern  Eu- 
rope, but  that  they  are  quite  common  in  Central  Europe,  as  evidenced 
by  the  detailed  description  of  the  throat  color  and  markings  by  Kan- 
maun  (Naturg.  Vog.  Deutschl.,  vi,  1833,  pp.  578,  579,  and  particularly 
pp.  580-581).  From  his  remarks  it  will  be  seen  that  the  male  quails  in 
Germany  vary  as  much  and  almost  in  the  same  way  as  the  Japanese 
and  Chinese  birds  described  by  Mr.  Ogilvie-Grant,  and  by  him  asserted 
to  be  hybrids. 

Looking  over  my  material  I  find  nothing  in  it  to  contradict  the  sup- 
position that  the  color  and  markings  of  the  throat  of  the  male  Japanese 
bird  is  subject  to  as  much  individual  variation  as  in  the  Grerman  bird, 
and  I  can  see  no  reason  for  regarding  these  various  plumages  as  '^  inter- 
mediate stages''  or  "hybrids."  I  think  such  a  view  also  effectually 
disposes  of  the  somewhat  curious  peculiarity  that  "these  intermediate 
plumages  are  most  noticeable  among  the  male  hybrids.'' 

Mr.  Ogilvie-Grant  does  not  mention  any  specimens  in  which  the  sup- 
posed hybridism  is  expressed  in  an  intermediate  state  of  the  enlongated 
throat  feathers.  On  the  oth^r  hand,  in  the  males  he  regards  the  pres- 
ence of  these  specialized  feathers  as  the  sign  of  youth,  in  support  of 
which  he  mentions  the  case  of  "  a  rather  more  mature  male"  in  which 
*'^one  side  of  the  throat  has  lost  the  immature  elongate  feathers  like  those 
of  the  female  and  assumed  the  short,  rounded,  dull  rufous  feathers 
characteristic  of  the  male  adult,"  but  all  other  data  which  would  make 
it  profitable  to  discuss  the  case  are  wanting. 

I  now  turn  to  the  material  before  me. 

(I)  U.  S.  Nat.  Mus.,  No.  95980;  ^  ad. ;  collected  by  Blakiston  at  Sap- 
poro, Yezo,  May,  11,  1877.  In  coloration  this  specimen  is  exiictly  like 
the  front  figure  of  Fauna  Jap.  Av.,  pi.  Ixi,  with  the  exception  that  the 
posterior  half  of  the  superciliary  stripe  is  white  and  the  anterior  half 
spotted  with  white;  the  flank  feathers  are  less  marked  with  blackish; 
throat  feathers,  both  in  the  middle  and  on  the  sides,  short  and  rounded. 

*  I  would  suggest  that  the  proper  name  of  this  subspecies  is  Cotumix  cotumix  afri- 
cana  (Schlegel)  (see  Fauna  Jap.  Aves,  p.  103).  There  is  no  reference  to  this  name 
in  Mr.  Ogil vie- Grant's  synonymy.  ^-^  ^ 
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(2)  Imp.  Mus.,  Tokyo,  No.  2168;  Province  of  Owari,  Hondo;  Mr. 
Ota  coll.;  no  date.  Coloration  almost  identical  with  the  foregoing 
sX>ecimen,  though  with  a  faint  blackish  wash  on  the  middle  of  the 
throat.  Otherwise  the  similarity  of  the  two  specimens  is  so  complete 
that  I  have  no  hesitation  in  pronouncing  it  of  the  same  sex  and  age  as 
the  foregoing.  Throat  feathers  in  the  middle  short  and  rounded;  on 
the  sides  perceptibly  longer  and  narrower,  though  not  pointed. 

(3)  Imp.  Mus.,  Tokyo,  No.  2170;  Province  of  Owari,  Hondo;  no 
date.  Coloration  like  1  and  2,  but  chin,  middle  of  throat,  and  first 
lateral  branch  of  the  throat  patch  black;  flanks  as  in  figure  quoted 
above;  throat  feathers  much  as  in  2. 

The  above  three  specimens  thus  appear  to  be  ftiUy  adult  summer 
males. 

(4)  U.  S.  Nat  Mus.,  No.  109409;  S  ;  Shimosa,  Hondo;  December  22, 
1885.  General  coloration  much  a«  the  above,  but  all  light  markings, 
including  superciliary  stripe,  more  strongly  washed  with  buff;  breast 
deeper  ferruginous;  chest  feathers  with  a  large  chestnut  spot  in  either 
web,  but  no  black  spots;  feathers  on  middle  of  throat  dull  cinnamon- 
rufous,  with  broad  white  terminal  margins;  those  on  the  sides  of  throat 
and  on  cheeks  cinnamon-rufous  with  a  white  shaft  streak,  with  terminal 
black  spots  on  the  cheeks.  Middle  throat  feathers  rounded;  lateral 
ones  elongated  and  pointed;  a  few  of  the  latter  still  in  their  sheaths. 

The  richness  of  the  coloration,  especially  that  of  the  breast,  leads  me 
to  believe  that  this  is  a  fully  adult  male  in,  at. least,  its  second  winter. 

(5)  U.  S.  Nat.  Mus.,  No.  91582;  S  ;  Yokohama,  Hondo;  April  4, 
1883;  P.  L.  Jouy  coll.  Considerably  paler  than  any  of  the  foregoing; 
throat  and  upper  fore  neck  white,  with  a  narrow  dusky  band  down  the 
middle  of  the  throat,  united  below  with  a  semicircular  dusky  line 
descending  from  the  ear;  lateral  throat  feathers  edged  with  cinnamon- 
rufous;  middle  ones  more  or  less  suffused  with  the  same  color  and 
tipped  with  whitish;  a  few  blackish  spots  on  the  chest;  all  the 
throat  feathers  elongate  and  pointed. 

(6)  U.  S.  Nat.  Mus.,  No.  95983;  sex  not  given;  A.  Owston  coll.;  no 
date.  Practically  identical  with  foregoing,  except  that  only  lateral 
throat  feathers  are  i>ointed,  the  median  ones  being  short  and  rounded. 

(7)  U.  S.  Nat.  Mus.,  No.  95982;  3  ;  Nagasaki,  Kiusiu;  January  1, 
1877 ;  F.  Einger  coll.  Like  the  foregoing,  but  throat  band  twice  as 
broad,  occupying  the  whole  middle  part  and  continued  backward 
beyond  the  first  semicircular  line,  though  not  reaching  the  second; 
throat  feathers  all  strongly  elongated  and  pointed. 

(8)  U.  S.  Nat.  Mus.,  No.  114127;^  ;  Fusan,  Korea;  November  21, 
1885;  P.  L.  Jouy  coll.  Like  the  foregoing,  but  throat  and  upper  fore 
neck  pure  white,  with  a  faint  indication  of  a  dusky  band  down  the 
middle  of  the  throat,  caused  by  the  dark  bases  of  the  feathers  shining 
through  the  white  tips;  two  semicircular  black  lines,  the  upper  one 
imperfect  on  the  median  line;  median  throat  feathers  rounded,  lateral 
ones  moderately  elongated,  Minted.  r^  ^  ^  ^T ^ 
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(9)  U.  8.  Nat.  Mus.,  No.  114126;  S  ;  40  inileH  from  Seoul,  Korea; 
November  11,  1883;  P.  L.  Jouy  coll.  Like  foregoiug,  with  pure  white 
throat,  but  simicircular  Hues  scarcely  indicated;  middle  throat  feath- 
ers short  and  rounded,  lateral  ones  elongated  and  pointed,  but  even  less 
marked  than  in  the  foregoing;  a  number  of  these  feathers,  however, 
still  in  their  sheaths. 

The  above  six  specimens  (4-9)  are  unquestionably  males,  but  I  would 
not  like  to  say  anything  concerning  their  age.  Thus  I  can  not  bring 
myself  to  believe  that  7,  with  its  widely  and  distinctly  black  throat,  is 
a  very  young  bird,  in  spite  of  the  fact  that  the  feathers  are  more  pointed 
and  longer  than  in  any  of  the  others. 

(10)  U.  8.  Nat.  Mus.jNo.  109410;  9  ;  Shimosa,  Hondo;  December 
22, 1885.  General  coloration  like  8  and  9,  but  throat  suffused  with  buff 
and  chest  with  numerous  rows  (at  least  five)  of  black  spots;  middle 
throat  feathers  rounded,  lateral  ones  pointed,  elongated. 

(11)  U.  8.  Nat.  Mus.,  No.  95981;  $  ;  Yubuts,  Yezo;  September  13, 
1882;  Blakiston  coll.  Very  pale  and  very  little  rust  color  on  back; 
throat  white,  washed  with  buff;  chest  thickly  spotted  with  black; 
flanks  also  heavily  marked  with  black;  lateral  throat  feathers  pointed, 
middle  ones  less  so;  feathers  appear  considerably  worn. 

(12)  In  this  enumeration  of  our  Japanese  and  Korean  specimens  I 
have  omitted  No.  16849,  collected  during  the  Perry  expedition  by  W. 
Heine,  because  it  is  unsexed  and  with  no  definite  locality,  besides  being 
now  somewhat  soiled  and  faded.  It  seems  to  be  most  like  No.  4  of  this 
enumeration. 

Our  Buroi)ean  series  available  at  the  present  writing  is  very  poor, 
but  I  wish  to  call  attention  to  one  specimen. 

(13)  U.  8.  Nat.  Mus.,  No.  100346;  S  ;  Koncza,  Transsilvania,  Hun- 
gary; August  28,  1883;  J.  vonOsato  coll.  Throat  coloration  almost 
identical  with  Ringer's  Nagasaki  specimen  (7),  except  that  the  lateral 
feathers  are  not  marked  with  cinnamon-iiifous.  The  lateral  throat 
feathers  are  x>er('eptibly  lengthened  and  iK)inted,  fully  as  much  as  the 
Korean  example  (9). 

In  the  above  scries  there  arc  hardly  two  specimens  in  which  the 
throat  feathers  are  of  exactly  the  same  size  and  shape.  Mr.  Ogilvie- 
Grant  will  probably  maintain  that  this  is  exactly  what  we  would  ex|)eet 
in  the  hybrids.  On  the  other  hand,  I  would  call  attention  to  the  fact  that 
an  intermediate  shape  is  not  at  all  coincident  with  an  intermediate 
coloration  or  ])attern.  Specimen  7  is  in  this  respect  very  instructive, 
as  it  unites  the  extreme  elongation  of  the  feathers  of  C.  japonUm  with 
the  extreme  blackness  of  the  throat  of  C.  cofurnix.  Were  we  to  accept 
the  theory  of  hybridism,  there  wouhl  only  be  one  pure-bred  s]>ecimen 
(1)  in  the  whole  lot.  This  one  is  a  typical  C.  japonica,  and  were  we 
to  identify  our  specimens  by  means  of  the  key  all,  except  No.  3,  must 
be  called  C,  japonica.  The  fact  that  a  European  specimen  (13)  also 
shows  elongated  pointed  lateral  throat  feathers  throws  considerable 
doubt  upon  the  value  of  this  character  as  being  diagnoptio*       t 
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I  have  yet  to  see  undoubted  specimens  of  C.  coturnix  from  Japan. 
Of  course,  that  proves  nothing,  for  Mr.  Ogilvie-Grant  may  have  seen 
them,  but  with  his  paper  and  the  above-described  series  of  specimens 
before  me  I  can  only  say  in  regard  to  the  occurrence  of  the  two  species 
in  Japan  "not  proven." 

Concerning  the  exact  significance  of  the  elongated  throat  feathers 
in  the  eastern  birds,  I  have  no  well-founded  theory  to  offer,  but  it  seems 
to  me  as  if  there  might  be  only  a  strong  tendency  toward  the  develop- 
ment of  a  "beard"  in  the  eastern  form,  Avith  an  individual  variation  in 
this  respect  similar  to  the  throat  coloration* 

It  will  probably  remain  for  the  Japanese  field  ornithologists  to  settle 
this  question  by  the  study  of  large  series  of  fresh  birds. 

1  hope  that  the  above  remarks  may  help  them  to  fully  understand 
the  issue  and  consequently  to  collect  intelligently. 
Proc.KM.93 49 
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NOTES  ON  BIRDS  OF  CENTRAL  MEXICO,  WITH  DESCRIPTIONS  OF 
FORMS  BELIEVED  TO  BE  NEW. 

By 

P.  L.   JOUY. 

The  following  notes  on  the  birds  of  central  Mexico  are  the  result  of 
about  twelve  months'  travel  in  tliat  interesting  country.  Landing  at 
Tampico  on  the  13th  of  October,  1891,  a  few  days  were  spent  in  vigor- 
ous battle  with  mosquitoes  and  in  courteous  intercourse  with  the  custo- 
dians of  the  custom  house,  who,  thanks  to  the  kindness  of  Seiior 
Don  Mateo  Romero,  passed  all  my  luggage  and  collecting  outfit  through 
without  examination.  Few  birds  were  seen,  the  only  species  worthy  of 
mention  being  Gorvus  mexicanus  and  Milvulusforjieatus,  which  were  not 
observed  at  any  other  place.  A  deep  narrow  river  empties  into  the 
Gulf  at  Tampico,  giving  access  to  the  interior  of  the  country  by  means 
of  native  dugout  canoes.  I  was  strongly  advised  by  the  United  States 
vice-consul,  Mr.  Presley,  to  make  the  trip  some  40  or  50  miles  up  the 
river,  but  fear  of  malaria  and  possibly  '<  yellow  jack"  drove  me  to  seek 
a  safer  climate.  I  was  assured  that  it  was  perfectly  safe  to  spend  the 
winter  months,  that  is  from  October  to  March,  in  the  hot  country  by 
using  ordinary  precautions  in  regard  to  diet  and  drink.  By  working 
up  and  down  tlie  railroad  considerable  country  could  be  covered  with 
little  loss  of  time.    • 

Eighteen  hours  by  the  Mexican  Central  Railroad  brings  the  traveler 
through  the  tropics,  where  nature  is  most  luxuriant,  up  through  cooler 
regions,  across  dashing  mountain  streams,  through  magnificent  gorges, 
and,  finally,  across  arid  plains  to  tlie  city  of  San  Luis  Potosi,  the 
capital  of  the  State  of  the  same  name.  This,  one  of  the  largest  and 
most  important  cities  of  Mexico,  has  unrivaled  railroad  facilities, 
being  on  the  direct  line  of  the  Mexican  National  Road,  running  north 
and  south,  and  is  the  western  terminus  of  the  Tampico  branch  of  the 
Mexican  Central.  It  also  connects  with  the  west  by  means  of  the 
Aguas  Calientes  branch  of  the  Mexican  Central.  It  is  thus  easy  to 
reach  the  surrounding  country,  and,  although  the  immediate  neigh- 
borhood of  the  city  is  uninviting,  yet  an  hour's  travel  in  almost  any 
direction  tastes  the  traveler  into  sparsely- wooded  or  hilly  country, 
where  collecting  is  possible. 

Having  paid  my  respects  to  the  governor.  Gen.  Don  Carlos  Diez 
Gutierrez,  and  presented  my  letters  and  credentials,  I  received,  through 
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his  kindness,  a  general  letter  of  introduction  from  biin  to  all  officiate 
and  others  in  the  State,  which  i)roved  of  great  service  to  me.* 

From  the  city  of  San  Luis,  therefore,  as  headquarters,  a  number  of 
trips  were  made  from  time  to  time.  One  to  Charcas,  in  the  northern 
part  of  the  State,  established  the  habitat  of  Aphelocoma  cyanotic. 
Through  the  courtesy  of  Seuor  Don  Xavier  Esxnuosa,  I  was  enabled  to 
visit  the  hacienda  Angostura,  belonging  to  his  family,  which  lies  near 
the  station  of  San  Bartolo  on  the  Tampico  Line;  here  a  new  form  of 
Basileuterus  rufi/rans  was  obtained,  together  with  other  varieties.  Orus 
mexicana  was  here  numerous  in  December.  Several  species  not  else- 
where obtained  were  collected  at  Solidad  Don  Carlos,  a  suburb  of  San 
Luis;  also  at  Ahualulco,  a  station  24  miles  from  the  city  on  the  Aguas 
Calientes  branch.  Before  leaving  San  Luis  a  trip  was  made  to  Lake 
Patzcuaro,  in  Michoacan,  where  fresh  specimens  of  that  interesting 
bird,  the  Mexican  Jajana,  were  obtained  and  forwarded  to  Washing- 
ton, where  they  were  mounted  into  a  striking  group  for  the  U.  8. 
National  Museum  Exhibit  at  the  World's  Columbian  Exx>osition. 

Prom  January  9  to  July  13,  1892,  was  spent  in  or  near  the  city  of 
Guadalajara,  from  whence  numerous  expeditions  were  made  into  the 
country.  The  Barranca  Ibarra,  a  favorite  collecting  ground,  lay  about 
half  a  day's  journey  north  of  the  city.  This  beautiful  gorge,  descend- 
ing abruptly  1,500  feet,  gave  access  to  a  quite  varied  and  tropic^ 
fauna  and  flora.  Here  grew  and  were  cultivated  the  pineapple, banana, 
and  the  mango;  and  here  also  the  coffee  plant  flourished;  many  species 
of  birds  found  here  were  never  seen  on  the  plateau  above,  and  collect- 
ing would  have  been  ideal  if  some  of  the  tropical  insect  pests  had  not 
also  entered  into  this  paradise. 

Other  trips  made  from  Guadalajara  were  to  the  falls  of  Juanacatlan, 
the  ''Niagara  of  Mexico,"  to  Lake  Chapala,  reached  from  the  station 
Atequiza,  where  I  found  unaccountably  poor  collecting,  and  also  to  the 
hacienda  El  Molino,  which  I  visited  through  the  kindness  of  Sefior 
Don  Jos(i  Maria  Negrete.  This  i)lace,  rt^ached  from  the  station  Negrete, 
is  probably  the  best  locality  for  the  naturalist  near  Guadalajara.  A 
large,  semi- wild  garden  planted  with  a  great  variety  of  trees  and  shrubs, 
and  well  watered  by  means  of  irrigating  ditches,  proved  to  be  a  great 
attraction  for  birds  of  all  kinds.  The  proprietor,  a  gentleman  who 
had  traveled  in  nearly  all  lands,  was  also  a  great  lover  of  birds,  and 
kept  several  magnificent  living  specimens  of  the  rare  Grvs  americanOj 
said  to  have  been  taken  in  the  country,  as  an  ornamental  feature  of 
his  place. 

In  the  latter  part  of  March  a  trip  was  made  on  horseback  south  of 


*  In  no  oouutry  are  letters  of  introduction  more  valuable  than  in  Mexico.  The 
proximity  to  our  wildest  borders  and  the  ease  of  ingress  has  Hooded  the  coantry 
with  the  worst  varieties  of  tramj^s  and  adventurers,  until  the  oft-deluded  native  has 
come  to  regard  all  foreigners  with  suspicion.  The  traveler  intending  to  spend  any 
length  of  time  in  Mexico  will,  therefore,  do  well  to  provide  himself  with  credentials. 
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Guadalajara,  through  the  town  of  Zaputlan,  to  a  place  known  as  San 
Marcos,  in  the  southern  part  of  the  State  of  Jalisco,  and  on  the  east 
base  of  the  volcano  of  Colima.  In  tliis  h^cality  and  in  the  neighbor- 
ing Barranca  Veltran  (or  "Beltran,''  as  it  is  commonly  known),  a  num- 
ber of  species  were  seen  for  the  first  time. 

These  barrancaSj  or  gorges,  produced  either  by  ages  of  erosion  or  else 
by  volcanic  agency,  are  often  a  mile,  more  or  less,  deep,  and  perhaps  3 
or  4  miles  across  in  places,  narrowing  down  to  the  width  of  a  small 
stream  at  the  bottom;  they  are  therefore  rather  precipitous,  and  as 
they  lie  in  the  direct  line  of  travel  they  give  scope  for  the  engineer's 
abilities.  The  change  from  the  comparatively'  barren  plateau  to  trop- 
ical luxuriance  is  often  so  great  that  the  effect  is  that  of  entering  into 
one  of  nature's  greenhouses,  a  grand  forcing  house,  a  score  or  more 
miles  in  length,  sheltering  what  unknown  treasuries  for  the  botanist 
and  zoologist!  Here  are  found  such  hirdi^  as  DendrorniSj  Ungyptilaj 
ConurttSj  and  Amazona,  besides  numerous  hummers  and  other  tropical 
forms. 

A  few  species  are  included  in  this  list  which  were  collected  at  Guay- 
mas,  on  the  Gulf  of  California,  and  also  a  few  from  the  mountains  in 
Sonora,  32  miles  south  of  the  border  town  of  Nogales,  notably  Partis 
wollweberiy  Dendmca  gracice^  Cohimba  fasciatay  and  Cyanocitta  macro- 
lapha. 

It  will  be  seen  from  the  foregoing  that  most  ofthe  species  enumerated 
are  from  the  temperate  table-land  region  most  nearly  corresponding 
to  our  own  southern  borders  of  Arizona  and  Kew  Mexico  and  although 
many  common  tropical  birds  will  be  looked  for  in  vain  in  this  list,  yet 
it  is  hoped  that  it  will  not  prove  the  less  valuable  on  that  account. 

Color  notes  ofthe  iris  and  other  soft  and  fading  parts  of  specimens 
have  in  all  cases  been  compared  with  the  plates  in  llidgway's  Nomen- 
clature of  Colors,  which  is  an  indisi)ensable  companion  ofthe  field  nat- 
uralist, and  is  likewise  invaluable  in  determining  the  tints  of  feathers. 
I  am  also  much  indebted  to  the  author  for  advice  and  aid  in  the  identi- 
fication of  species.  In  conclusion,  I  take  pleasure  in  acknowledging 
the  extreme  courtesy  received  from  the  officials  or  the  Mexican  Gov- 
ernment in  all  i)arts  ofthe  country,  who  did  everything  in  their  power 
to  further  my  objects.  Through  the  interest  of  Seiior  Mariscal,  at  the 
request  of  Minister  Eyan,  I  received  an  autograph  letter  from  his 
excellency  President  Porfirio  Diaz,  introducing  me  to  the  favorable 
notice  of  the  governors  of  all  the  provinces  of  Mexico.  These  gentle- 
men in  turn,  so  far  as  I  traveled,  gave  me  letters  current  in  their 
re8i)ective  States,  which  did  much  to  facilitate  traveling  in  the  country. 

Family  TURDlDiE. 

1.  CatharuB  melpomene  clarus,  Hubsp.  nov. 

A  comparison  of  two  adult  male  birds  from  Jalisco  with  a  series  from 
Vera  Cruz  and  Gutemala  shows  that  the  western  bird  is  a  clearly  rec- 
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ognizable  geognipliical  raco.  It  is  a  slightly  larger  and  very  mnch 
paler  bird  than  the  eastern  form  and  has  decidedly  longer  wings  and 
tail.    It  may  be  recognized  by  the  following  description: 

Catharus  melpomene  darns,  subsp.  nov.  Tyi)e,  U.  S.  National  Museum, 
No.  126627,  S  ad.  Barranca  Ibarra,  Jalisco,  W.  Mexico,  May  13,  1892, 
P.  L.  Jouy,  coll. 

Above,  head  and  back  olive-brown,  rump  tawny-olive,  tail  slightly 
darker,  wings  tawny-olive,  the  inner  webs  of  the  primaries  and  sec- 
ondaries abruptly  dusky ;  the  center  of  the  under  surface  of  the  wings 
cream-buif  (clay-color  in  melpomene).  Breast  and  flanks  pale  olive-gray : 
throat,  belly,  and  crissum  pure  white;  a  few  feathers  of  the  sides  of 
the  crissum  tinted  pale  isabella-color. 

Dimensions:  Length  (fresh  specimen),  173"";  wing,  86;  tail,  74;  tar- 
sus, 33.  Iris  very  dark  brown;  eyelids,  angle  of  mouth,  and  inside  of 
mouth,  cadmium-orange;  tarsi  and  toes  pale  yellow. 

A  very  shy,  elusive  si)ecies,  always  found  on  or  near  the  ground  in 
deep  shady  woods. 

This  clearly  marked  form  has  apparently  escaped  the  notice  of  both 
collectors  and  writers,  as  I  find  no  mention  of  Catharus  melpomene  as  a 
western  Mexican  bird,  nor  has  a  paler  race  been  referred  to  by  authors. 
As  Prof.  Baird  has  pointed  out  in  Keview  of  American  Birds,  page  7, 
Costa  liican  specimens  differ  from  east  Mexican  and  Guatemalan 
examples  in  "the  prevalence  of  a  grayish  olive  shade  in  the  back;'' they 
are  also  a  deeper,  clearer  gray  on  the  breast  and  flanks,  and  average 
shorter  tails.  A  larger  series  of  specimens  in  spring  plumage  would 
probably  show  it  to  be  a  distinct  race. 

2.  Morula  tristis  Swains. 

A  common  bird  in  the  Barranca  Ibarra,  near  Guadalajara.  Speci- 
mens taken  March  9  and  April  21.  Only  note  heard  was  a  single  sharp 
chirp  or  alarm  note. 

Iris  dark  brown. 

3f  Myadestes  obacunis  occidentalia  Stejn. 

San  Marcos,  southern  Jalisco,  March  25. 

This  bird,  popularly  known  as  the  c/artn,  is  a  familiar  and  highly 
prized  cage  bird  all  through  the  interior  of  Mexico.  The  finest  clarins 
are  said  to  come  from  the  eastern  part  of  the  country  from  the  State  of 
Vera  Cruz  southward,  M.  nnicolor  being  more  highly  prized  as  a  singer 
than  M.  ohscurus. 

The  song  of  this  bird,  impossible  to  describe,  has  the  most  sylvan 
character  of  any  bird  music  I  am  acquainted  with.  It  is  the  very  essence 
of  deep  shady  woods  and  falling  water.  Poured  forth  suddenly,  it 
has  a  surprising  tinkling  metallic  quality,  mingled  with  flute-like  warb- 
ling notes  given  in  falling  cadences.  The  song  is  not  loud  nor  is  it  long 
sustained,  but  it  has  a  character  all  its  own. 
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The  color  characters  given  by  Dr.  Stejneger  in  Proc.  U.  S.  K.  M.,  iv, 
1882,  page  371,  separating  var.  occidentalis  and  var.  insularis  from  M, 
obscurtis  are  shown  by  this  specimen  to  be  untenable,  it  having  white 
tips  to  all  the  tail  feathers,  and  also  light  edges  to  the  tips  of  the  inner- 
most secondaries.  The  wing  formula  of  the  three  birds,  however,  ap- 
pears to  be  distinct.  My  specimen  agrees  with  the  type  of  ooddentalis 
in  having  the  forehead  white. 

4.  Sialia  mezicana  Swains. 

Taken  in  foothills,  25  miles  west  of  Charcas,  San  Luis  Potosi,  in 
November.  Common  in  the  vallej'^s  at  that  time  and  in  the  mountains 
up  to  an  elevation  of  7,000  feet. 

Iris  dark  brown. 

Family  MIMID^. 
5.  MelanotlB  csBrulesceiiB  (Swains.). 

Taken  in  Barranca  Ibarra,  near  Guadalajara,  in  March  and  April. 

This  bird,  known  as  the  Mulato  by  the  Mexicans,  is  a  very  common 
cage  bird  all  over  the  country.  It  is  a  very  fair  singer  and  mimic,  and 
is  much  valued  for  its  lively  and  familiar  ways. 

Iris  deep  reddish-brown. 

6.  HarporhynchuB  curviroBtris  (Swains.). 

A  very  common  species  in  the  central  part  of  the  State  of  San  Luis 
Potosi;  it  was  taken  at  Ahualulco  in  October,  and  was  found  abundant 
in  the  valleys  about  Charcas  in  November.  It  seemed  to  be  found 
exclusively  in  the  valleys  grown  up  with  OpuntiaHj  in  the  larger  speci- 
mens of  which  it  builds  its  nest.  Iris  chrome;  upper  mandible,  dusky; 
under  mandible,  pale  yellow ;  tarsi,  pale  yellowish ;  toes,  dusky. 

7.  HarporhynchuB  longirostriB  (Lafr.). 

Taken  at  hacienda  Angostura,  in  southern  part  of  State  of  San  Luis 
Potosi,  in  December.  Rather  a  shy  bird  and  apparently  not  very  com- 
mon, as  few  specimens  were  seen. 

Iris  cadmium-orange. 

Family  SYLVIIDiE. 
8.  ReguluB  calendula  (Linn.)* 

A  single  specimen  was  taken  at  Soledad,  San  Luis  Potosi,  on  No- 
vember 27,  but  was  apparently  not  at  all  common.    Not  seen  elsewhere. 


9.  Polioptila  caerulea  obBCura  Ridgw. 
Taken  in  the  neighborhood  of  Guaymas  in  February. 
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Family  PAKID^. 
10.  PsaltriparuB  melanotia  iulus,  siibsp.  nov. 

StTBSP.  CHAR. — Differing  from  true  P.  melaiwtis  m  having  the  back 
hair  brown  instead  of  "yellowish  brown"  (bistre);  paler  nnder  partK, 
the  ventral  region  being  only  very  slightly  tinged  with  buffy ;  bill  larger 
and  heavier  but  other  dimensions  apparently  the  same. 

Habitat.— Western  Mexico  (type  No.  126G30  U.  S.  National  Museum, 
$  ad.,  Hacienda  El  Molino,  Jalisco,  June  15, 1892;  P.  L.  Jouy). 

An  example  from  Guanajuato,  collected  by  Prof.  A.  Duges,  agrees 
fairly  well  with  the  tyi>e  except  that  being  a  very  young  bird  it  is 
darker  above  and  has  buff  edgings  to  the  wings  and  tail.  The  flanks 
are  also  tinged  with  vinaceous. 

This  form  is  apparently  intermediate  between  P.  melanotis  and  P. 
Uoydi  but  is  easily  distinguished  from  the  latter  by  its  distinctly  gray 
head  and  light,  hair-brown,  back.  The  dimensions  of  the  bill  are  about 
the  same. 

11.  Parus  woUweberi  (Bonap.)- 

Adult  and  young  of  this  bird  were  taken  at  an  elevation  of  6,000 
feet  in  the  mountains,  32  miles  south  of  Nogales  in  Sonora,  June  18. 
They  were  in  small  flocks  >vith  full-grown  young  which  they  were 
tending  very  solicitously. 

Bill  lavender  at  the  base,  tip  dusky,  edges  pale  yellow;  gape  yellow; 
tarsi  and  toes  lead  color. 

Family  SITTIDJB. 
12.  Sitta  carolinensia  aooleata  (Cass.). 
Taken  32  miles  south  of  Nogales  in  Sonora,  June  19,  in  the  pines. 

Family  CERTHIID^. 
13.    Certhia  familiaris  meadoana  (Qlog.). 
Seen  in  the  pines  32  miles  south  of  Nogales,  Sonora,  June  19. 

Family  TROGLODYTID^. 

14 .    Heleodytes  brannelcapillUB  ( Lafr . ) . 

Common  everywhere  in  the  arid  plain  region  wherever  the  cactus 
is  abundant.  Taken  at  Ahualulco,  near  San  Luis  Potosi,  in  October, 
and  found  abundantly  in  suitable  places  in  Jalisco.  It«  loud  purring 
notes  proclaiming  its  presence  unmistakably  wherever  found.  In  habits 
this  great  wren  acts  more  like  one  of  the  Harporhynchi^  than  one  of  it^s 
relatives.    It  builds  its  nest  in  the  cactus  ( Opuntia)y  like  Sarporhynchus 
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curvirostrxH^  and  I  have  never  seen  it  cock  its  tail  over  the  back  in  the 
characteristic  wren  attitude. 

15.  ThryophiluB  sinaloa  Baird. 

This  is  the  commonest  species  of  wren  at  the  Barranca  Ibarra,  Jalisco^ 
where  it  was  taken  May  13.  It  aftects  deep,  shady  woods,  and  breeds 
in  the  thickets  bordering  the  stream  which  flows  at  the  bottom  of  the 
barranca.  Iris  burnt-sienna;  under  mandible  lilaceous;  tarsi  and  toes, 
lilac-brown. 

Family  MNIOTILTID^. 

16.  Helxninthophila  celata  (Say). 

Common  in  the  latter  part  of  November  at  Soledad,  San  Luis  Potosi. 

17.  Dendrolca  virens  (Gmel.). 

Common  in  Cuernavaca,  Morelos,  in  September;  specimen  tai'^en 
September  14. 

18.  Dendroica  auduboni  (Towns.). 

Very  common  all  winter  about  Guadalajara.  Familiarly  seen  in  the 
gardens  and  about  the  court-yards  of  the  houses,  searching  for  insects 
in  the  crevices  of  walls  and  among  the  plants. 

19.  Dendrolca  dominica  klbllora  Baird. 
Taken  in  Cuernavaca,  Morelos,  September  4. 

20.  Dendroica  gracise  Coues. 

Quite  common  in  mountains  32  miles  south  of  Nogales,  Sonora. 
Specimens  taken  June  17.  Exceedingly  shy,  keeping  high  up  in  the 
pines. 

21.  Dendroica  aestiva  sonorana  Brewster. 

Common  in  Cuernavaca,  Morelos,  in  August  and  September.  Speci- 
men taken  August  19. 

22.  SylTaniapusiUa  pileolata  (Pall.). 

Taken  at  the  falls  of  Juanacatlan,  Jalisco,  January  31.  Common  in 
the  willows  near  the  banks  of  streams. 

23.  Basileuterus  rufifrons  jou3ri  Rid^ay. 

[Proc.  i:.  8.  Nat.  Mus.,  xv,  p.  119.] 

Two  specimens,  male  and  female,  of  this  new  form  were  taken  at  the 
Hacienda  Angostura,  December  8.  These  were  first  seen  in  bushes 
overhanging  a  small  stream.  They  had  the  quick,  nervous  movements 
of  a  Geothlypis,  and  uttered  scolding  notes  when  disturbed.  Another 
specimen  collected  at  the  Barranca  Ibana,  Jalisco,  May  11,  is  identical 
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ill  color  with  the  type  si>eciiueii.  These  versatile  little  birds  seem  to 
be  of  varying  lisibits^  and  are  found  in  all  suitable  places  affected  by 
warblers.  Kever  found  far  from  running  water,  they  may  bo  seen 
dodging  in  and  out  among  the  bushes  on  the  banks  of  streams,  or  on 
the  shady  side  of  a  barranca  they  will  be  seen  gleaning  a  harvest  of 
small  game  in  the  treetops. 

24.  Buthlypis  lachrymosa  (Bonap.)- 

Tolerably  common  in  the  Barranca  Ibarra  where  it  undoubtedly 
bi'eeds.  Si)ecimen  taken  May  14.  Of  very  shy,  skulking  habits,  this 
bird  is  almost  invariably  found  on  or  near  the  ground.  Delighting, 
like  a  water-thrush,  in  shaded  thickets  near  running  streams,  it  affects 
boggy  places  and  is  very  expert  in  dodging  behind  bushes  when  dis- 
turbed. It  has  the  constant  habit,  when  walking  on  the  ground,  of 
flirting  the  tail  sideways. 

Family  VIREONID^. 

25.  Vlreo  flavovlridis  (Caas.). 

Tolerably  common  in  the  Barranca  Ibarra  in  May,  where  it  was 
undoubtedly  breeding. 
Iris  pale  venetian-red;  bill  and  feet  plumbeous. 

26.  Vlreo  uoveboraoenBiB  (Gniel.). 

Taken  at  the  Hacienda  Aiigostura,  San  Luis  Potosi,  December  16. 
Iris,  white. 

Family  LANIID^]. 

27.  Lanius  ludovicianua  ezcubitorides  (Swains.). 

Exceedingly  common  and  abundant  everywhere  in  the  central  plateau 
region.  Taken  at  Soledad,  near  San  Luis  Potosi,  in  December.  Fond 
of  perching  in  a  conspicuous  place,  it  has  taken  kindly  to  the  telegraph 
wires  and  may  almost  invariably  be  found  on  them.  A  nest  seen  on 
the  border  at  Nogales  on  June  2  contained  live  eggs.  It  was  placed 
in  the  center  of  a  mesquite  tree  and  about  6  feet  from  the  ground.  The 
nest  was  so  loosely  put  together  and  so  tangled  in  the  thoiny  growth 
ot  the  tree  that  it  could  not  be  lifted  out.  It  was  composed  of  coarse 
grasses  and  sticks  and  lined  with  finer  grasses  and  thickly  and  softly 
padded  with  the  dried  flowers  of  the  amaranth. 

Family  TANAGEID^. 

28.  Euphonia,  sp. 

A  single  specimen  of  one  of  tliese  small  birds  was  seen  in  the  Bar- 
ranca Ibarra,  but  could  not  be  identified.  It  was  dark  metallic  blue 
on  the  back  and  bright  yellow  on  the  under  parts.  It  was  only  seen 
for  a  moment  and  then  <lisapi)eared  and  was  not  observed  again. 
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29.  Piranga  hepatica  Swains. 

Barranca  Ibarra,  near  Guadalajara,  March  10.  Several  specimens 
seen. 

30.  Piranga  bidentata  Swains. 

An  adult  male  was  taken  in  the  Barranca  Ibarra,  near  Guadalajara, 
May  14.  This  is  probably  near  its  most  northern  range,  and  no  other 
specimens  were  seen. 

Family  FRINGILLID^. 

31.  Cardinalia  oardinalis  oanicaudus  Cbapm. 

Hacienda  Angostura,  San  Luis  Potosi,  in  December.  Common  in 
all  suitable  cover. 

32.  Pyrrholoada  Ednuata  Bonap. 

Collected  at  Ahualulco,  in  San  Luis  Potosi,  October  28,  but  appar- 
ently not  very  common. 

33.  Gulraca  C8Brulea  earh3rncha  Coues. 

A  common  species  throughout  the  central  plateau  region  of  Mexico; 
it  was  taken  at  the  Hacienda  Angostura,  San  Luis  Potosi,  in  De- 
cember, and  was  also  found  quite  abundant  in  Jalisco.  Iris,  dark 
brown;  upper  mandible,  dusky;  lower  mandible,  dull  lead-color. 

34.  Sporophila  torqueola  (Booap.). 

Apparently  not  very  common.  A  pair  were  seen  and  taken  at  the 
Hacienda  El  Molino,  Jalisco,  June  12. 

35.  Passerina  verBicolor  (Bonap.). 
Taken  at  the  Barranca  Ibarra,  March  10. 

36.  Amphiapiza  bUineata  (Cass.). 
Abundant  in  the  hills  near  Guaymas  in  February. 

37.  Zonotrichia  leucophrys  Intermedia  Ridgw. 

Fields  and  hedges  around  San  Luis  Potosi,  November  20,  abundant. 

38.  SpizeUa  bre^^reri  Cass. 

Abundant  in  small  flocks  in  the  fields  among  low  bushes.  Falls  of 
Juanacatlan,  Jalisco,  January  31. 

39.  Junco  cinereus  (Swains.). 

Quite  abundant  in  small  flocks  in  the  mountains  25  miles  west 
of  Charcas,  San  Luis  Potosi,  at  an  elevation  of  7,000  to  8,000  feet. 
Specimens  taken  November  13.  They  were  found  on  the  open  sunny 
slopes  of  the  mountains,  feeding  on  the  ground  or  in  low  scrubby 
growth. 
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Iris,  chrome;  upper  mandible,  dusky;  under  inaudible,  pale  yellow; 
tarsiy  pale  yellowish ;  toes,  dusky. 

40.  Pipilo  ftiBcas  Swains. 

This  is  one  of  the  commonest  birdvS  everywhei*e  in  central  Mexico. 
Almost  invariably  fonnd  on  the  ground,  or  on  low  walls,  iu  tangled, 
grassy  places;  it  is  particularly  partial  to  hedges  along  the  roadsides. 
Of  familiar  and  inquisitive  disposition,  it  is  constantly  intruding  itself 
on  the  passer-by.  Utilizing  the  runways  of  the  ground  squirrels  it 
keeps  dodging  in  and  out,  appearing  and  disappearing,  to  the  confusion 
of  the  collector.  Taken  at  Ahualulco  and  San  Luis  Potosi,  October 
28  and  November  30. 

41.  PyrglBoma  rubricatmn  (Licht.). 

Only  seen  at  the  Barranca  Ibarra,  near  Guadalajara,  May  11  and  13. 
This  is  essentially  a  ground  species,  and,  although  it  was  not  exactly 
rare,  it  is  a  very  shy  bird  and  difficult  to  get.  It  was  found  almost 
exclusively  around  the  head  of  the  barranca  on  the  bare  hillsides  and 
on  the  road  leading  down,  but  never  descending  any  distance  toward 
the  warmer  lower  country. 

Iris,  reddish  brown ;  tarsi  and  toes,  pale  brownish  lilaceous. 

42.  CarpodacuB  cassini  Baird. 

Abundant  in  small  flocks  among  the  live  oaks  at  an  elevation  of  7,000 
to  8,000  feet.  In  the  mountains  25  miles  west  of  Charcas,  San  Luis 
Potosi,  November  13. 

43.  Spinus  psaltria  mezicanuB  (Swains.). 

First  seen  at  Soledad,  San  Luis  Potosi,  November  27,  in  small  flocks 
in  Cottonwood  trees,  also  taken  at  the  Hacienda  El  Molino,  in  Jalisco, 
June  13.  This  is  the  large  form  first  described  by  Swainson  from  the 
table-land  of  Mexico,  Real  del  Monte,  and  which  ranges  north  to  south- 
erii  Texas.  Average  measurements  of  six  specimens  of  this  bird  from 
southern  Texas  and  northern  Mexico  give  the  following  results:  Wing, 
2.60  inches;  tail,  1.70;  culmen,  0.40.  Two  other  forms,  apparently  dis- 
tinct and  with  different  habitats,  have  been  called  mexicanus  by  various 
authors,  but  can  readily  be  distinguished  by  their  smaller  size  and  the 
more  brilliant  coloring  of  the  under  parts.  They  may  be  distinguished 
as  follows: 

Spinas  psaltria  croceiu,  subep.  nov. 

SUBSP.  CHAR. — Differing  from  S,  mexicanits  in  having  the  entire  nnder  parts  a  deep 
gamboge-yellow  instead  of  pale  canary-yellow ;  the  white  of  the  wing  at  the  ba«e 
of  the  primaries  more  restricted,  and  with  less  white  on  the  tortials.  Axillaries 
mainly  jet  black  (axillaries  gray,  or  gray  narrowly  streaked  with  black  in  mexica- 
tiHs).  Size  smaller,  average  of  four  specimens  from  Costa  Rica,  Gaatemala,  and 
Panama  give,  for  the  wing,  2.42  inches;  tail,  1.52;  cnlmen,  0.37. 

Habitat. — Western  Central  America  (type  No.  53,839  U.  S.  National  MaseniD, 
S  ad.,  Panama,  J.  McLeannan. 
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Spiniu,  cpeciM. 

The  species  inhabiting  the  Peniusnla  of  Yucatan  resembles  eroceus  very  closely  in 
size  and  general  coloration,  but  has  the  aiciUaries  bnght  yellow  with  black  bases. 
This  may  prove  to  be  a  distinct  form,  but  the  absence  of  reliable  material  from  that 
locality  prevents  me  from  arriving  at  any  conclusion  in  regard  to  it. 

Family  ICTEEIDJE. 

44.  Icterus  abeiUel  (Less.). 

Two  adult  males  of  this  species  were  taken  June  10  and  12  at  the 
Hacienda  El  Molino,  Jalisco.  They  were  apparently  not  very  com- 
mon and  the  female  escax>ed  notice. 

45.  Icterus  wagleri  Scl. 

Two  adult  males  taken  in  Barranca  Ibarra,  Jalisco,  April  20,  22. 
Iris  dark  brown;  base  of  under  mandible  lead  color;  tarsi  and  toes 
dusky  olive. 

46.  Icterus  audubonii  Giraud. 

Two  adult  females  taken  at  the  Hacienda  Angostura  in  San  Luis 
Potosi,  December  10  and  16. 

47.  Icterus  cucuUatUB  Swains. 

Oue  specimen^  a  young  male,  taken  in  the  Barranca  Ibarra,  April  21. 

48.  Icterus  pustulatus  (Wagl.). 

Taken  in  Barranca  Ibarra,  Jalisco,  April  21. 

49.  Stumella  magna  neglecta  (And.). 

Abundant  in  the  salty  meadows  of  southern  Jalisco.  Specimens 
seen  seemed  very  pale  in  color. 

50.  Quisoalus  macroums  Swains. 

Taken  at  Saledad,  near  San  Luis  Potosi,  November  30.  Iris  light 
yellow.  Very  abundant  all  through  the  central  Mexican  region.  A 
noisy  and  familiar  bird,  it  makes  itself  at  home  in  all  cultivated  places, 
and  is  particularly  abundant  in  the  parks  and  gardens  of  the  cities. 
It  even  invades  the  patios  of  the  houses  and  steals  the  food  from  the 
domestic  fowls. 

Family  CORVID.E. 

51.  Cyanooitta  steUeri  macrolopha  (Baird). 

Abundant  in  the  mountains  south  of  Nogales  in  Sonora.  Frequent- 
ing the  pine  woods  in  small  flocks,  they  are  very  noisy  birds,  cawing 
all  the  time,  and  moviug  about  from  place  to  place  continually. 

52.  Aphelocoma  cyanotis  Ridgw. 

This  bird  first  described  by  Mr.  Ridgway  in  his  "Manual  of  North 
American  Birds''  from  a  very  old  specimen  collected  by  JehnTaylor, 
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esq.,  in  1836,  and  labeled  simply  "Jf<ej?«JO,''  was  taken  in  the  moon- 
tains,  25  miles  west  of  Oliarcas,  San  Luis  Potosi,  November  13.  It 
was  found  tolerably  abundant  in  small  flocks  among  the  live  oaks  at  an 
elevation  of  7,000  to  8,000  feet.  Found  in  rather  open  sparsely-covered 
situations,  it  seemed  to  spend  much  of  its  time  on  the  ground  feeding 
on  fallen  acorns,  its  habits  resembling  the  Arizona  jay,  and,  like  that 
species,  it  also  has  a  rather  weak  voice. 

53.  Calocitta  ooUiei  (Vig.). 

Only  seen  at  the  barranca  Ibarra,  where  specimens  were  collected 
March  9.  This  noisy,  showy  species  was  found  in  the  lower  sid^  of 
the  barranca  in  small  flocks  of  four  or  five.  Very  shy  and^  wary  and 
constantly  on  the  wing,  flying  from  place  to  place,  they  make  the  air 
ring  with  their  loud,  harsh  cries. 

There  seems  to  be  considerable  difierenc€  in  size  between  the  sexes 
of  this  bird,  the  male  being  larger  in  every  way.  The  crest  of  the 
male  also  differs  from  the  female's  in  being  longer,  recurved,  and 
tipped  with  white,  while  the  female's  is  straight  and  tipped  with  blue. 

54.  CorvuB  mezicanuB  Gm. 

This  species,  long  supposed  to  be  restricted  to  the  west  coast  of 
Mexico,  notably  at  San  Bias  and  Mazatlan,*  was  taken  near  the  gulf 
coast  at  Tampico,  October  15,  thus  apparently  extending  the  range  of 
the  bird  clear  across  the  country.  Several  specimens  were  seen  in 
company  with  grackles  (Quiscalus  macroiirm)  feeding  in  a  plowed 
field.  Seen  from  a  distance  their  glossy  plumage  corresponded  so 
closely  with  that  of  the  grackles  that,  at  first  sight,  it  was  difficult  to 
tell  thettwo  bifds  apart;  of  course  closer  inspection  revealed  their 
different  proportions,  but  I  believe  that  this  circumstance,  if  it  is  a 
constant  habit,  of  the  crows  being  found  in  company  with  the  grackles 
may  have  led  to  their  being  overlooked  by  collectors. 

I  did  not  observe  this  bird  elsewhere,  but  I  have  no  doubt  that  fur- 
ther investigations  will  show  that  the  species  has  a  much  larger  range 
than  has  been  credited  to  it  heretofore. 

Family  TYRANNID^. 
55.  Sayomis  nigricans  (Swains.). 
Very  common  in  state  of  Jalisco  in  summer. 

56.  Pitangus  derbianus  (Kaup). 

Abundant  in  the  cottonwood  trees  in  the  outskirts  of  Guadalajara; 
its  noisy,  querulous  notes  were  constantly  heard.  Taken  at  Agua 
Azul,  Guadalajara,  February  4. 

Iris  dark  brown. 


^Biologia  Centrali-Americana^  Aves^  Vol.  i,  p.  488. 
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57.  MegarhynchuB  pitangna  (Linn.)' 

Barranca  Veltran,  southern  Jalisco,   March   24.    Common  in  the 
tree  tops  at  the  bottom  of  the  barranca.    Not  taken  elsewhere. 
Iris  very  dark  brown. 

58.  P3rTOcephaIus  rubineus  mezicanas  (8cl.). 

Abundant  everywhere  in  the  arid  valleys  of  Mexico,  this  bird  is  one 
of  the  mpst  familiar  and  well  known  forms.  Its  brilliant  color  and 
showy  habit  of  darting  into  the  air  render  it  very  conspicuous  wherever 
found.  Taken  15  miles  west  of  Chicas,  in  the  state  of  San  LuisPotosi, 
November  13. 

59.  Bmpidonax  griaeus  Brewst. 
Taken  at  Soledad,  near  San  Luis  Potosi,  December  3. 

60.  Bmpidonaz  hammondli  (Xantus). 
Taken  at  the  Barranca  Ibarra,  Jalisco,  March  9. 

61.  Bmpidonax  wrightii  Baird. 

Taken  at  Soledad,  near  San  Luis  Potosi,  Noveriiber  20;  also  at  the 
Barranca  Ibarra,  Jalisco,  March  9. 

62.  Myiarohua  mezicanus  magister  Ridgw. 

Common  in  cottonwood  trees  along  river  bottoms.  Taken  at  Haci- 
enda El  Molino,  Jalisco,  June  10. 

63.  MyiarchuB  lawrencii  oUvaaoena  Ridgw. 
Barranca  Ibarra,  Jalisco,  May  14. 

64.'  MUvoIuB  forficatus  (Gmel.). 

A  single  specimen  of  this  bird  was  shot  at  Tamplco,  October  15.  It 
was  perched  on  a  telegraph  wire,  and  seemed  to  be  very  unsuspicious. 
It  was  not  seen  in  any  other  locality. 

Iris  dark  brown. 

Family  COTIi^GID^. 

65.   Platypaarla  albiventria  (Lawr.). 

A  shy,  silent  species  found  in  the  tree  tops.  Of  rather  sluggish 
habits,  they  present  a  rather  striking  contrast  to  the  vivacity  of  the 
fly-catcher.  Only  observed  in  the  Barranca  Ibarra,  where  a  specimen 
was  obtained  May  13.    Iris  umber  brown;  bill  and  feet  lead  color. 
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FamUy  DENDROOOLAPTID^. 
66.    Dendromis  mentalia  Baird. 

Only  met  with  at  the  Barrauca  Veltran,  southern  Jalisco,  where  it 
is  apparently  not  very  common,  as  only  one  specimen  was  seen.  This 
was  taken  March  24. 

Iris  dark  brown  ^  upper  mandible  dusky  olivaceous,  under  mandible 
lilaceous;  tarsi  and  toes  olive. 

Family  TROCHILIDJB. 
67.  Coeligena  clepienclse  Less. 
Taken  at  Ouernavaca,  Morelos,  September  24. 

68.  TrochilUB  colubris  Linn. 

Very  abundant  at  Guernavaca,  Morelos,  during  the  whole  of  Septem- 
ber. 

69.  C7anom3ria  eUioti  (BerL). 

A  common  species  in  the  vicinity  of  Guadalajara  ;  they  were  taken 
at  Lake  Ghapala,  February  19,  and  were  -found  quite  abundant  at  the 
Barranca  Ibarra,  where  specimens  Avere  collected  in  March.  A  female 
from  Chapala  has  the  throat  stained  a  dirty  yellow  from  contact  with 
the  jwlleu  of  some  plant.  These  specimens  appear  to  differ  from  violi- 
ceps  in  having  a  longer  and  broader  bill,  as  well  as  having  a  shining 
green  tail  instead  of  bronzy  red,  as  in  the  latter  species. 

70.  Cyanomyia  violiceps  Gould. 

This  si>ecies  was  quite  abundant  in  Cuernavaca,  Morelos,  from  the 
latter  i)art  of  August  to  the  first  week  in  September,  during  which 
time  quite  a  number  of  specimens  were  taken. 

71.  AmazUia  beryUina  (Licbt.). 

Taken  at  Cuernavaca,  Morelos,  September  3.  Apparently  not  very 
common. 

72.    lache  latiroBtrie  (Swains.). 

Taken  at  Hacienda  Angostura,  San  Luis  Potosi,  December  10;  also 
at  the  Barranca  Ibarro,  Jalisco,  March  10,  where  it  was  a  common 
species.    Base  of  bill  carmine. 

73.    Chlorostilbon  aurlcepa  Gould. 

Two  specimens  of  this  rather  rare  species  were  taken  at  San  Marcos, 
southern  Jalisco,  March  25.  Other  specimens  seen  at  about  the  same 
time  would  indicate  that  this  locality,  the  base  of  the  volcano  of  Golima, 
was  the  proper  habitat  of  the  species. 
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Family  CAPEIMULGID^. 

74.    Chordeileft  tezensis  Lawr. 

Very  common  at  Lake  Patzcuaro,  December  22,  flying  low  over  the 
water  at  dusk.    Not  observed  elsewhere. 

Family  PIOID^. 
75.   Dryobates  acalaris  balrdi  (Sol.). 

Taken  at  Ahaalolco,  near  San  Luis  Potosi,  October  28.  Apparently 
not  very  common,  as  a  single  pair  only  were  seen.    Kot  seen  elsewhere. 

76.  Sphyrapicus  varins  (Linn.). 

Very  abundant  near  San  Luis  Potosi  in  November  and  December. 
Taken  at  Soledad  November  30  and  December  3. 

77.  Melanerpes  aarlfronB  (WagL). 

Very  abundant  in  the  State  of  San  Luis  Potosi,  where  it  was  taken 
at  Ahualulco  and  Soledad,  in  October  and  November,  and  also  at  the 
Hacienda  Angostura,  in  the  eastern  part  of  the  State,  in  December. 

78.  Melanerpea  uropygialiB  (Baiid). 
Taken  in  the  Barranca  Ibarra,  May  14. 

Family  MOMOTID.E. 
79.  Momotus  mezioanus  Swains. 

San  Marcos,  southern  Jalisco.  March  29.  Only  seen  at  one  place, 
a  tangled  thicket  near  a  small  stream.  They  did  not  seem  at  all  shy, 
but  sat  on  a  low  branch  of  a  tree  and  eyed  one  with  mild  curiosity,  all 
the  while  uttering  a  soft,  low  note.  A  singular  characteristic  noticed 
was  the  prominence  of  the  ear  tufts,  which  in  this  species  project,  in 
life,  from  the  sides  of  the  head  very  conspicuously,  and  give  the  bird  a 
very  unusual  and  grotesque  appearance. 

Iris  dull  carmine. 

Family  ALOEDINID^. 

80.  C^ryle  amerioana  septantrionalis  Sharpe. 

Very  conmion  on  the  borders  of  the  lakes  and  all  small  streams 
throughout  the  country.  Specimens  taken  at  Hacienda  Angostura, 
San  Luis  Potosi,  and  at  Lake  Ghapala,  Jalisco. 

Family  TROGONIDuE. 

81.    Trogon  ambiguua  Gould. 

Taken  in  pine  woods  at  Agosto,  en  route  from  San  Marcos  to  Aten- 
quiqui,  April  1.    A  few  were  seen  at  this  place  in  the  pine  woods,  where 
Proc.  N.  M.  93 60  ^  I 
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Ibey  wei*e  very  shy;  also  occasionally  seeu  at  the  Barranca  Ibarra. 
Iris  very  dark  brown,  eyelids  orange;  bill  bright  yellow. 

Family  CUCULID^. 
82.    Crotophaga  suldroBtslB  Swahis. 

Ooinmon  in  thickets  in  small  flocks  near  Lake  Ghapala,  Jalisco,  in 
February. 

83.  Piaya  mejdcana  Swains. 

Taken  at  the  Falls  of  Juauacatlan  Jalisco,  January  31,  and  the 
Barranca  Ibarra,  April  20.  For  such  a  large,  showy  bird,  this  is  an 
exceedingly  unsuspicious  one.  It  is  easily  approached,  and  in  fact 
seems  to  be  unconscious  of  danger  even  after  its  mate  has  been  killed. 
It  has  a  note  resembling  that  of  a  small  woodpecker. 

Iris  carmine  or  crimson;  bill  apple  green,  slightly  dusky  at  the  base; 
inside  of  mouth  blue-black;  tarsi  and  toes  plumbeous. 

Family  PSITTACID-^. 
84.  Ara  militaris  (Linn.). 

Tolerably  common  at  the  Barranca  Yeltran,  southern  Jalisco;  also 
found  in  the  pine  forests  of  Agosto.  I  was  told  that  it  had  been  taken 
as  far  north  as  Guadalajara,  at  the  Barranca  Ibarra,  but  I  did  not  see 
it  at  that  locality.  This  bird  joins  in  the  noisy  evening  flights  of  the 
parrots,  flying  very  high  and  uttering  piercing  cries. 

Iris  yeUow;  naked  skin  around  the  eye  carmine. 

85.  ConuruB  petzil  (Wagl.). 

Common  in  small  flocks  in  the  Barranca  Yeltran,  southern  Jalisco, 
but  not  met  with  elsewhere.    Specimen  taken  March  24. 

These  birds  readily  become  domesticated,  and  are  familiar  pets  with 
the  natives.  They  are  seldom  caged,  except  at  night  for  protection, 
and  soon  learn  to  distinguish  their  master  and  to  say  a  few  words. 

Iris  naples  yellow;  naked  skin  around  eye  king's  yellow;  upper 
mandible  flesh-tinted,  sides  of  lower  mandible  dusky,  middle  portion 
horn  color. 

86.  AmazonafinBchi  (ScL). 

This  is  the  most  abundant  species  of  the  family  found  in  southern 
Jalisco.  Common  in  the  Barranca  Veltran,  where  specimens  were  taken 
March  24  and  27.  During  the  day  these  birds  are  scattered  in  small 
flocks  all  over  the  country,  feeding  on  the  various  wild  fruits,  but 
toward  evening  they  assemble  in  flocks  of  thirty  or  more  and  seem  to 
take  delight  in  long  flights  up  and  down  the  barranca,  screaming  in 
noisy  chorus  all  the  while.  Suddenly  they  swerve  oflF  their  course  and 
alight  in  a  large  tree  and  for  a  few  moments  all  is  silent,  when,  appar- 
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ently  without  cause,  they  fly  forth  and  seek  some  other  tree,  only  to 
repeat  the  performance  which  they  keep  up  until  darkness  sends  them 
to  their  final  roosting  place.  Ordinarily  stupid  and  easily  approached, 
they  seem  to  bo  unusually  suspicious  at  nightfall. and  occasionally  fly 
quite  high,  when  their  rapid  powerful  flight  much  resembles  that  of  a 
wild  duck.  Inner  ring  of  iris  brown-ocher,  central  portion  chrome, 
out^r  edge,  orange;  bill  pale  yellow,  brightest  on  sides  of  upper  mandi- 
ble; naked  skin  around  eye  dusky  lead  color;  toes  lead  color;  nails 
dusky. 

Family  STRIGID.^. 

87.  Strix  pratincola  Bonap. 

Specimen  shot  in  a  cultivated  field  at  noontime.  It  had  probably 
been  disturbe<l  at  its  roosting  place  and  seemed  to  be  in  a  dazed  condi- 
tion, and  was  easily  ajiproached. 

Taken  at  Agua  Azul,  Guadalajara,  February  4.        i 

Iris  very  dark  brown. 

Family  BUBONID.^. 

88.  Bubo  Tirgiiiianua  subarcticua  (Hoy). 

Specimen  taken  in  Guadalajara,  May  30. 

89.  Speotyto  cuniculaiia  hypogaea  (Bouap.). 

A  few  specimens  were  seen  in  the  State  of  San  Luis  Potosi,  at  the 
Hacienda  Angostura.  Their  mounds  were  spread  over  a  considerable 
portion  of  a  barren  plain,  and  although  the  weather  was  stormy  and 
unauspicious,  being  in  December,  as  soon  as  the  sun  came  out  they 
were  seen  standing  on  top  of  their  little  mounds,  bowing  gravely  as  one 
approached. 

Family  FALCOmD^. 

90.  Circus  hud80iiiuB( Linn.). 

A  common  species  in  central  Mexico.  Sx)ecimen  taken  at  Soledad, 
San  Luis  Potosi,  November  27. 

91.  Buteo  boreaUa  calurus  (Cass.). 

Exceedingly  abundant  through  the  whole  central  region. 

92.  Urubitinga  anthracina  (Licht.). 

This  bird  has  a  peculiarly  heavy  awkward  flight  and  seems  to  be  very 
stupid  in  comparison  with  other  hawks.  It  has  also  a  most  peculiar 
voice.  I  was  attracted  from  quite  a  distance  by  a  curious  harsh  squawk 
which  I  at  fiist  took  to  be  the  note  of  a  night-heron;  following  up  the 
sound  my  surprise  was  great  to  see  a  large  dark-colored  hawk  perched 
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on  the  brancb  of  a  troe  and  utteriug,  at  frequent  intervals,  a  harsh  and 
prolonged  cry  like  Kddd'dh,  Kd-d-d-dh! ,  It  was  sitting  about  20  feet 
from  the  ground  and  allowed  me  to  approach  quite  closely,  showing  no 
sign  of  alarm.  Apparently  not  very  common  as  I  saw  no  other  sped- 
mens.    Collected  at  the  Hacienda  El  Molino,  J<alisco,  June  11. 

Iris  rich  brown  5  cere  and  eyelids  lemon-yellow ;  bill  plumbeous,  darker 
at  the  tip;  gape  chrome  yellow;  tarsus  chrome. 

93.  PolyboruB  cherlway  (Jacq.)* 

Very  common  in  the  valleys  both  in  San  Luis  Potosi  and  iu  the  State 
of  Jalisco.  Often  seen  in  scattered  troops  of  three  or  four  individuals 
on  the  ground  prowling  around  in  search  of  dead  bodies  of  small  ani- 
mals or  other  refuse. 

Hacienda  Angostura,  San  Luis  Potosi,  December  14. 

Iris  yellow;  bill  lead-color;  cere  and  throat  chrome-yellow;  tarsi  and 
toes  bright  chrome. 

Family  PELECANID.^, 

94.  PeleoanuB  oalifomions  Ridgw. 

Very  abundant  in  the  harbor  of  Guaymas,  where  specimens  were 
taken  in  full  plumage  in  latter  part  of  February. 
(Color  notes  of  this  species  have  been  unfortunately  mislaid.) 

Family  ARDEID^E, 
eg  95.  Ardetta  exilis  (Gmel.), 

Taken  at  Lake  Patzcuaro,  December  20. 

96.  Botaurua  lentiginosus  (Mod tag.). 
Taken  at  Lake  Patzcuaro,  December  20. 

97.  TigriB6ma  cabaniai  Heine. 

This  bird,  which  is  quite  common  in  the  streams  of  the  lower  part  of 
the  State  of  San  Luis  Potosi,  shares  with  the  land-otter  the  native 
name  of  "pcrro  de  agua,"  or  water  dog.  This  incongruous  name  is 
said  to  have  been  applied  to  the  bird  on  account  of  the  hoarse  barking 
croak  which  the  creature  makes  when  disturbed. 

Male,  female  and  full-grown  young  were  taken  on  the  Eio  Verde,  at 
the  Hacienda  Angostura,  December  9  and  15. 

Iris,  i)ale  chrome;  under  mandible  and  cere,  pale  greenish  yellow; 
throat,  king's  yellow;  tarsi  and  toes,  dusky  greenish. 

Family  IBIDID.E. 
98.  Plegadis  guaranna  (Linn.). 

Very  common  in  all  marshy  places  in  the  central  table-land,  also 
found  about  all  small  streams  and  lakes.  Taken  at  Lake  Patzcuaro, 
December  22. 
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Family  ANATID.E. 
99.  Brtematura  rubida  (Wils.). 

Taken  near  San  Luis  Potosi,  IN'ovember  14.  ComTnon  in  streams 
throughout  the  State. 

A  flock  of  ducks  were  frequently  seen  as  late  as  the  middle  of  May 
in  the  Barranca  Ibarra,  Jalisco,  but  they  were  very  shy  and  no  speci- 
mens were  obtained.  From  their  size  I  should  judge  that  tliey  were 
some  species  of  Aruia.  Several  species  of  ducks  were  common  on  Lake 
Ghapala  during  the  winter  months  the  most  abundant  being  Dafila 
acutay  Aythya  coUariSy  Anas  bosehas  and  obficura(l).  Grebes  were  also 
abundant  and  coots  thronged  the  beaches. 

Family  OOLFMBID^. 

100.  Colnmba  fasciata  Say. 

Specimens  tiaken  in  northern  Sonora,  32  miles  south  of  iN'ogales, 
June  14.  Inner  portion  of  iris,  pale  yellow;  outer  edge,  lilac;  eye- 
lids, maroon;  bill,  dull  cadmium;  tip,  black;  tarsi  and  toes,  clear  cad- 
mium. 

101.  MelopeUa  leuooptera  (Linn.). 

A  common  species  throtighout  central  Mexico,  it  is  much  prized  by 
the  natives  as  a  pet,  and  almost  every  hut  shows  a  cage  or  two  with 
its  monmfiil  occupants,  hanging  at  the  door.  Its  doleful  song  has 
been  transposed  by  some  poetical  genius  into  the  foUowing  refrain,— 

Tul    Ta! 
Qnd  qnieresf 
Qu6  quieres  f 
Qtiiero  tu !    Qtiiero  tu  I 
You!  you!    What  do  I  want?    I  want  (or  love)  you!    I  love  you! 

Fresh  colors  are  as  follows:  Iris,  ochraceous-rufous;  cere  campa- 
nula-blue; tarsi  and  toes,  dull  maroon-purple. 

102.  ScardafeUa  inca  (Less.). 

An  abundant  and  familiar  species  everywhere.  It  has  become  semi- 
domesticated  and  may  be  found  at  all  times  about  gardens  and  road- 
sides. Specimens  were  taken  at  San  Luis  Potosi  and  Guadalajara  in 
October,  December,  and  June.  Iris,  dull  orange;  bill,  dusky,  tarsi  and 
toes,  pale  flesh  color. 

103.  Bngyptila,  sp. 

Apparently  not  a  common  bird  in  the  regions  visited.  A  specimen 
was  shot  in  the  Barranca  Veltran  March  24. 
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Family  PBRDICID^. 
104.  Cyrtonyz  montezamaB  (Vig.)- 

A  beaatiM  specimen  of  this  bird  was  seen  in  captivity  at  Guadala- 
jara, and  said  to  come  from  the  neigbborbood.  It  was  exceedingly 
tame  and  very  loquacious,  answering  its  master's  call  and  keeping  up 
a  continual  piping  as  long  as  any  attention  was  paid  to  it. 

105.  CaUipepla  sqnamata  (Vig.). 

Quite  numerous  in  tbe  rocky  bills  near  San  Luis  Potosi,  at  Abual- 
ulco;  also  brought  into  market  by  hunters  at  Guadalajara. 

106.  CaUipepla  gambeU  (Natt.). 

Seen  in  cages  in  Guadalajara.  S«i.id  to  have  been  taken  in  the 
neighboring  hills. 

107.  ColimiB  grayaoni  (Lawr.). 

Common  in  the  neighborhood  of  Guadalajara  where  it  was  fi^equently 
offered  for  sale  by  the  hunters;  also  found  in  the  State  of  San  Luis 
Potosi,  at  the  Hacienda  Angostura.  Specimens  taken  at  the  Hacienda 
El  Molino,  Jalisco,  June  13. 

Family  GEUID^. 
108.  Gnia  mexioana  (MiiU.). 

This  species  was  numerous  in  winter  time  at  the  Hacienda  Angos- 
tura in  San  Luis  Potosi,  frequenting  the  cultivated  fields,  and  were 
often  seen  in  large  flocks  circling  high  in  air,  their  loud  '*  Kr-r-r-r-ruk^ 
being  distinctly  heard  when  the  birds  were  almost  out  of  sight 

109.  GruB  americana  (Linn.). 

Several  liWng  specimens  of  this  magnificent  bird  were  kept  at  the 
Hacienda  El  Molino  by  Sefior  Jos^  Maria  Negrete,  as  one  of  the 
attractions  of  his  place.  They  were  quite  tame  and  walked  freely 
about,  guarded  by  an  aged  peon  with  a  staff,  whose  sole  duty  it  was 
to  feed  them  and  drive  them  to  and  from  their  watering  place. 

Family  JACANID^. 

110.  Jacana  spinosa  (Linn.). 

Abundant  at  Lake  Patzcuaro,  but  not  seen  anywhere  else.  They 
seem  t-o  be  scattered  abundantly  all  around  the  margin  of  the  lake, 
but  are  generally  seen  singly  walking  over  the  lily  pads.  At  times, 
generally  in  early  morning  or  late  afternoon,  small  flocks  of  four  or 
five  indi\iduals  may  be  found  on  the  beach  feeding  after  the  manner 
of  waders.    They  are  rather  shy  and  difficult  to  kill,  and  have  a  noisy 
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cackling  voice  when  they  take  flight.  When  standing  in  reeds  or 
sedge,  they  frequently  stretch  the  neck  up  straight  on  the  lookout  for 
possible  danger.  They  have  also  a  curious  habit  of  stretehing  the 
wings  and  raising  them  up  over  the  back  until  they  meet,  thus  dis- 
playing to  the  best  advantage  the  beautiful  contrasting  colors  of  the 
wing-feathers,  which  in  this  position  are  conspicuously  visible  for  a 
long  distance.  On  wounding  one  of  these  birds,  I  found  that  it  was  a 
very  fair  swimmer,  and,  when  I  overtook  it  in  a  boat,  it  dived  with  as 
much  confidence  as  a  grebe,  and  I  .never  saw  it  again. 

Adults  and  fully  grown  young  were  taken  December  20. 

Fresh  colors  of  a  female  adult  were  as  follows:  Iris,  very  dark 
brown ;  bill  and  frontal  lobe,  king's  yellow,  the  latter  dusky  ashy  at 
base;  base  of  bill  dirty  white,  slightly  dusky  at  juncture  of  yellow  por- 
tion; tarsi  and  toes,  dusky  greenish,  brighter  at  the  joints;  alar  spines 
chrome. 

Fresh  colors  of  a  male  bird  diflPered  slightly,  as  follows:  Iris,  akir 
spines,  and  under  mandible,  dull  yellow;  frontal  lobe,  slightly  greenish 
yellow;  upper  mandible,  olive,  dusky  at  the  base  and  with  a  whitish 
spot  at  the  angles  of  the  mouth ;  tarsi  and  toes  as  in  the  female. 

Family  RECURVIBOSTBIDiE. 

111.  HimantopuB  mezioaiiuB  (MHllO- 
In  small  flocks  on  the  shores  of  Lake  Patzcuaro,  December  22.  Very 
shy;  a  specimen  shot  had  a  tapeworm  in  its  intestines.  Iris,  carmine 
(the  pupil  in  this  bird  is  so  large  that  the  iris  is  reduced  to  a  mere 
line);  tarsi,  pink;  joints,  lilaceous;  toes,  dull  orange;  nails,  seal  brown; 
bill,  purplish  black. 

Family  SCOLOPACID^. 
112.  GalUnago  deUcata  (Ord). 

Common  in  suitable  places  along  marshy  banks  of  streams  in  winter. 
Taken  at  Hacienda  Angostura,  San  Luis  Potosi,  December  8.  Two 
birds  were  discovered  sleeping  at  noonday  on  a  mossy  bank,  side  by 
side,  with  their  long  bills  tucked  under  their  wings. 

Smithsonian  Injstitution,  November  S,  1893. 
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